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CATALOGUE OF SOLAR ACTIVITY FOR THE YEAR 1957

INTRODUCTION

The data compiled in this volume of the catalogue covers the
Greenwich year 1957. This covers synodic rotations of the sun 1383
through 1394; and parts of rotation 1382 which commenced on December 27.07,
1956, and rotation 1395 which started on December 16.63, 1957.

The solar activity data have been arranged in eight tables, or
catalogues:

I. Catalogue of Major Solar Flares and Related Terrestrial Effects
II. Catalogue of Important Sunspot Groups
III. Catalogue of Important Plage Regions
IV. Catalogue of Outstanding Solar Radio Emissions
V. Catalogue of Geomagnetic Stomrms
VI. Catalogue of Important Solar-Terrestrial Effects
VII. Catalogue of Balloon Flights
VIII. Chronological Catalogue of Major Solar Events

There is a considersble amount of duplication betweem the different
catalogues. This has been done to keep cross references at a minimum
without making the number of columns unwieldy. Each of these catalogues
is described in detail in the subsequent sections and in the description
of the tables. The data have been obtained from many sources. These
are listed in Table 2.7, of references, pages 2.11 - 2.13.

This work has been carried out at LTV Astronautics Division under
NASA Contract NAS 9-2469., Dr. Helen Dodson-Prince and Miss E. Ruth Hedeman
prepared the data for the Chronological Catalogue (Table VIII). In
addition, they have made valuable contributions to the other tables
through discussions and data contributions. Their work was supported
by the Office of Naval Research.

We wish to express our appreciation to Dr. Howard for use of the
Mt. Wilson daily work sheets of sunspot magnetic classifications. Miss
Virginia Lincoln at the National Bureau of Standards, Central Radio
Propogation Laboratory, has made valuable suggestions and data at the
World Data Center A (airglow and ionospheric) available. Many of the
authors listed in the reference table have generously supplied reprints
of their papers and in some cages have made unpublished data svaileble,
Other scientists throughout the world have made valuable contributions
through discussions and helpful suggestions during the period when many
of the data were being obtained and the idea of a solar activity cata-
logue was generated.
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1. Major Solar Flares During 1957

The IAU Quarterly Bulletin (reference 63) lists 3831 solar flares
with importance ranging from 1 to 3+. Only 1374 of these flares were
reported during the first six months of the year (before the start of
the IGY) and 2457 during the second six months. During the similar
periods of 1958, 2038 and 2232 flares were reported respectively. It
is important to note that during the first six months of 1957 there
was no flare patrol of the sun 31.1 per cent of the time while during
the second six months the hours of no patrol had decreased to approxi-
mately 4,5 per cent of the time. During the corresponding periods
of 1958 the hours of no patrol were 4.6 and 4.5 per cent of the time,
respectively.

Patrol by Months Number Major Flares
Month Total Percent TAU McM
- Hours Complete 2+ 3 3+ 2+,3,3+ 2+,3,3+

Jan. ko1.5 55.3 o] 8 3 11 9
Feb. Lo2.5 59.9 0 2 0 2 2
Mar. 482.0 6h.7 1 1 0 2 1
Apr. 473.0 65.6 0 6 o 6 5
May 577.0 77.5 0 0 0 0 0
June 650.5 90.3 2 7 0 9 3
Total

1st 2986.5 68.9 3 2y 3 30 20
6 mos.

July 730.0 98.1 L 6 1 1 6
Aug. 732.0 98.3 4 5 2 1 7
Sept. 710.0 98.6 5 17 2 24 14
Oct. 657.0 88.3 1 7 1 9 L
Nov. 669.0 92.3 2 5 2 9 2
Dec. 661.0 88.8 N 7 0 11 5
Total

2nd 4159.0 95.5 20 L7 8 75 38
6 mos.

Total

1957 7145.5 82.2 23 71 1 105 58

TABLE 2.1

Flare Patrol Hours and Major Flares During 1957
2.2
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The number of hours and per cent of total time of flare patrol for each
month, together with the number of major flares reported in the IAU
Bulletin (reference 63),is given in Table 2.1. The McMath-Hulbert
working list of flares (reference 12, second six months, and unpublished
data for the first six months) reduced 10 of the IAU major flares re-
ported during the first six months and 37 reported during the second
8ix months to minor flare importance. The last column of Table 2.1
shows the number of 2+, 3, and 3+ flares in the McMath working list by
months. In addition, the working list gives three flares with impor-
tance 2+, reported by a single observatory, two in July and one in
November. These did not meet the catalogue requirement for major flare
status, but are shown in Table 2.IB. The flares during the year 1957
that were reduced to minor flare status are listed in Table 2,IA,

2. Sunspots During 1957

Solar activity as indicated by the relative number of sunspot
groups reached an all time high during 1957, with the highest relative
sunspot number on September 21, of 334 and a monthly mean of 253.8 for
October. Mt. Wilson observed 855 sunspot groups with a central meridian
passage during 1957; 80 of these sunspot groups crossed the central
meridian during October the month of solar maximum. The Royal Greenwich
Observatory observed 624 sunspot groups that lasted for two or more days.
In addition, they reported 164 groups that were seen on one day only for
a total of 788 spot groups (reference 61).

Our catalogue of Important Sunspot Groups During 1957 lists 120
groups. This includes: 109 spot groups that during disk passage had
a maximum area greater than 500 millionths of the visible solar hemi-
sphere as reported in reference 61. Sixty-nine of these large spot
groups did not produce a single major flare during disk passage. The
remaining 40 large spots produced 89 of the major flares as shown in
Table 2.2.

Number of Number of Total Number
Large Spot Groups Major Flares Each of Majar Flares
69 0 0
20 1 20
9 2 18
2 3 6
3 b iz
3 5 15
3 6 18
109 B89
TABLE 2.2
Major Flare Distribution Among Large Sunspot Groups
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Nine small spot groups produced one major flare each, one small
group produced two major flares, and one produced three. It was not
possible to associate sunspot groups with the two remaining major flares.

Twenty spot groups were given an average magnetic classification of
Y or Byduring disk passage by the Mt. Wilson Solar Observatory (reference
66, denoted by M in our catalogue). Of these, 19 also had a maximum
area greater than 500 millionths during disk passage. Six of the L.M.
spots did not produce a major flare during disk passage. The remaining
13 produced 42 major flares as shown in Table 2.3.

L.M, Spot Number of Total Number

Groups Major Flares Each of Major Flares
6 0 0
b 1 4
2 2 b
1 3 3
1 4 I
3 5 15
2 6 12
19 Lo

TABLE 2.3

Major Flare Distribution
Among Large Magnetically Camplex Sunspot Groups

One spot group in our catalogue classified as a y spot had a
maximum area of 427 millionths (a2 mean area of 306) and did not produce
a major flare.

3. Important Plage Regions During 1957

Our catalogue of 77 important plage regiomns includes:
3.1 All plages that produced one or more major solar flares (F)

3.2 Plages that had a central meridian area of 10,000 millionths of
the visible solar hemisphere (L)

3.3 Plages that during disk passage had an average brightness of 3.5 .
or greater (B) .

3.4 Plages that produced 30 or more flares of importance 1 or greater
during disk passage (N) ]

We find that 104 of the major flares were associated with 49 plage
regions as shown in Table 2.4, It was not possible to associate one
major flare (No. 34) with a plage region. This flare reported by Moscow

with importance 3 at S.10, E.43 is not included in the McMath-Hulbert
working list.
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Number of Number of Total Number

Plage Regions Major Flares Each of Major Flares

28 1 28

8 2 16

5 3 15

2 Y 8

- 2 5 10
“ 3 6 18
1 9 9

: 9 1%

TABLE 2.4

Major Flare Distribution
Among Plage Regions

We find 8 plages that satisfy the L, B, N conditions. Three of these
plages did not produce major flares, the other 5 produced 22. Thirty-
five plages produced 30 or more flares of importance equal to or greater
than one, and all but 7 produced at least one masjor flare. In fact,
the 28 flare productive plages produced 80 of the 105 major flares.

Age in

Rotations 1 2 3 y 5 6 7 8 9 Total
No Plage

Regions 15 n 10 6 1 3 2 o0 1 4o
Major Flares 23 28 29 9 6 6 2 0 1 104

All Flares 384 432 Lot 323 83 73 55 0 24 1795

TABLE 2.5
Flares Associated with Plage Regions

3
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We find that plages in the first, second and third rotations pro-
duced a total of 80 of the major flares almost equally divided. These
49 plage regions produced nearly 4li% of all flares reported during 1957
(1795 of the 3831 reported).

L, Important Radio Emissions from the Sun During 1957

We have limited this portion of the catalogue to spectral observa-
tions Type II (slow drift) and Type IV (broad band continuum) and radio
emissions at discrete frequencies between 167 Mc/s and 9400 Mc/s.

During 1957 the Harvard Radio Astronomy Station, at Fort Davis,
Texas, operated on a sweep frequency range from 100-580 Mc/s. The normal
operating times were approximately 1345-2400 UT during the winter months
and 1230-0145 UT during the summer (reference 38). During 1957 the
spectral observations of the solar radio emissions with the Dapto
radio spectrograph (CSIRO, Sydney, Australia) operated in the fregquency
range 40-210 Mc/s. The normal observing times were approximately 2300~
0800 during the winter months and 2200-0700 in the summer. With only
the Harvard and Sydney stations patrolling the sun, we have & period
between 0800 and approximately 1400 during the winter months and 0700
and 1230 in the summer with no spectral observations.

In order to fill this approximate six hour gap, we have included
Type IV emissions derived from single frequency observations by
a number of scientists for the complete 24 hour Greenwich day. We find
a total of eleven Type IV emissions derived far the six-hour period
and 41 for the normal observing times of the two sweep frequenciles
stations. During that same period Harvard (reference 38) and Sydney
observed only 23 emissions of Type IV. A summary is shown in Table 2.6
where the distribution of the Type II and Type IV spectral emissions
are given for the Greenwich day in three-hour intervals.

0-3 3-6 _6-9 9-12 12-15 15-18 18-21 21-24 Total

Type 11 11 13 2 0 i 10 10 10 63
Type IV

Har.& Syd. 3 3 0 (o] 5 L 6 2 23
Type IV

Derived 8 3 9 6 10 6 6 L 52
All

_Type IV 11 6 9 6 15 10 12 6 75
Type IV

Har.or Syd. 2 1 0 0 3 3 6 2 17
_§5 derived

Normal Obs

. g Sya |
Time — Har
TABLE 2,6

Distribution of Type II and Type IV
Spectral Emissions During the Greenwich Day

2.6
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The first row indicated as Type IV gives the number of Type IV
emissions reported by the Harvard station and/or Sydney. The second row
gives the number of Type IV's not observed on sweep frequency but de-
rived from discrete frequency data; the third row gives the number of
all Type IV's. The last row gives the number of Type IV's observed on
sweep frequency and also derived from discrete frequency data.

It is interesting to note that of the 52 cases of derived Type IV's
28 of them occurred when neither the Harvard nor the Sydney station was
observing the sun. Eleven of these occurred in the normal non-observing
time between approximately 0700 and 1300.

A total of 63 Type II (slow drive) bursts were recorded at either
Harvard or Sydney radio stations. Their distribution in the three-hour
intervals is shown on the first line of Table 2.6.

Date for the fixed-frequency observations have been obtained from
the JAU Quarterly Bulletins of Solar Activity (reference 63) and the
Tokyo Astronomical Observatory Bulletin {reference 68). The IAU Bulletin
did not report the time of maximum flux until the start of the IGY, July
1957.

The radio patrol of the sun was very incomplete during the first
quarter of 1957, as shown on Figure 2.IV-1 and on Table 2.IV-1. Observations
were made by ten observatories at a total of 15 frequencies, ranging
from 9400 Mc/s to 81 Mc/s. With the exception of 200 Mc/s and 600 Mc/s,
the sun was under observation only about 25% of the time at any given
frequency. The patrol at 200 and 600 Mc/s covered approximately 58%
of the Greenwich day. There was a slight improvement during the second
quarter as shown on Teble 2.IV-i. With the start of the IGY in July 1957
the number of solar radio observatories was increased to 24 observing
at a total of 31 frequencies ranging from 9500 Mc/s to 67 Mc/s, with
nearly complete coverage of the Greenwich day at several frequencies.
This is shown onFig.2.IV-2 for the fourth quarter. Theé coverage for
the third quarter is essentially the same as the fourth quarter as
shown in Table 2,IV-ii.
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5. Geomagnetic Storm During 1957

A comprehensive search of the literature fails to reveal a
universal list of geomagnetic storms or agreement on starting times.
In the case of moderately severe and severe sudden commencement storms
the variation of starting times reported by the magnetic observatories
seldom differ by more than a few minutes; on the other hand, some ob-
servatories will report a storm duration of two or more days, while
others may report two or more storms during the period. In the case
of geomagnetic storms with a gradual beginning the start times may
differ by several hours. The catalogue of geomagnetic storms has
been limited to those storms that reached a planetary three-hour index
Kp of 5 or greater. We have included, in some cases, a probable solar
flare association. In each of these cases the storm-flare association
has been given in the scientific literature as indicated in the
reference or source column of the table.

6. Solar-Terrestrial Effects During 1957

This portion of the catalogue is limited to shortwave radio
fadeouts (SWF) selected geamagnetic storms, solar flare effects (SFE),
polar-cap absorptions, and Forbush decreases.

6.1 Short Wave Radio Fadeouts

In the case of the SWF we have included those of importance 3
or greater that lasted for 30 minutes or more, and those that occurred
at the time of a major flare, irrespective of their importance or
duration.

6.2 Geomagnetic Storms

In general, the geomagnetic storms listed in this portion of
the catalogue are limited to those that have been classified as
moderately severe (Kp = 6 or 7) and severe (Kg =8or 9). A few
moderate storms (Kp = 5) have been included if in the literature they
have been associated with a flare (irrespective of the flare impor-
tance) or a polar-cap absorption.

6.3 Solar Flare Effects

Solar flare effects (SFE) (magnetic crochets) have been taken from
reference 4. They are limited to those that were unmistakable or definitely
SFE's.

6.4 Polar-Cap Absorptions

A number of papers in the scientific literature have discussed
polar-cap absorption and their correlation with solar flares, solar
radio emissions, geomagnetic storm and other terrestrial effects. There
is, in general, good agreement between the different investigators,
although the choice of the flare responsible for the PCA is, in some
cases, not unique. These are cases when two or more flares of impor-
tance 2 or greater take place within the acceptable time limit.

2.8




6.5 Forbush Decreases

The list of Forbush Decreases given in the catalogue is probably
the most questionable of all of the data. A number of Japanese physicists
have published lists of cosmic ray storms (Forbush decreases) that they
have associated with geomagnetic storms (references 27, 33). These
cosmic ray storms have been estimated from a number of high latitude
neutron monitor stations, but starting times have not been given except
for & t in hours from the start of the sudden commencement to the
start of the main phase decrease.

T Catalogue of Balloon Flights

One hundred forty balloon flights were reported to the IGY World
Data Center A for cosmic rays for the first six months of the IGY
(second six months of 1957). Fifty-four of these flights were made
in the USSR and 86 by free world scientists. Thirty-four of the USSR
flights and 72 of the free world flights were made within four days
after a major solar. In fact, there was at least one balloon flight at
altitude, and in some cases several within four days after all but five
(Flares No. 40, 77, 86, 90, and 91) of the major flares during the second
six months of 1957. In several cases balloons were at altitude at the
time of the major flare, or were launched within 24 hours after the start
of the flare. A search of the literature reveals only two balloon flights
within four days of a major flare (flares number 11, and 22) during the
first six months of 1957.

8. Chronological Catalogue of Major Solar Events During 1957

This table summarized many of the data contained in Tables I
through VI of the catalogue. However, Tables I through VI give many
events and more detailed data than was possible in Table VIII. In
Table VIII flares were limited to those of importance 3 or 3+ in the
McMath-Hulbert working list (references 12 and unpublished data) and
those of lower importance that were unquestionably associated with a
flare effect.

The criteria for inclusion as a major event (indicated by an
asterisk) are as follow:

8.1 Flares of importance 3 or 3+ in the McMath-Hulbert working list
(reference 9).

8.2 Short-wave fades of importance 3 or 3+ that lasted for 30 minutes
or more.

2.9



8.3 10 cm. radio emissions with a peak flux of 500 or more (units of
10-22 Wm-2 (c/s)-1)

8.4 Plage regions that were the sources of 30 or more flares (of
all importa.nces$ during disk passage.

8.5 Sunspot groups that had a mean ares of 1000 millionth of the
visible solar hemisphere, based on Mt. Wilson data, or had a Yy or ﬁT
magnetic classification during disk passage.

8.6 Dynamic spectral emissions includes outstanding Type I and
Type III bursts reported in the IAU Bulletin, and all Type II and
Type IV bursts included in the Maxwell, Hughes and Thompson Catalogue
of Type II and Type IV Solar Radio Bursts (reference g%

8.7 Polar-cap absorptions included in Bailey's catalogue (reference 2)
and those weak events generally reported in the literature from Riometer
recordings.

In addition to these major events, the catalogue includes:

8.8 200 Mc/s radio emissions that occurred at the time of other solar
events.

8.9 Radio emissions at other frequencies unquestionably associated
with other solar events.

8.10 Geomagnetic storms

8.11 All events of lower importance that are definitely or reasonably
associated with one or more of the major events.

8.12 Notes and camments concerning some of the solar-terrestrial
events are given as footnotes on the appropriate pages.
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TABLE I. CATALOGUE OF MAJOR SOLAR FLARES DURING 1957

The meaning of the various columns and a description of the data
contained in Table I - Catalogue of Major Solar Flares, are given below.

A major flare is defined as a flare which has been reported with
importance 3 or 3+ by at least one solar observatory, or with importance
2+ by at least two observatories and published in the Quarterly Bulletin
of the IAU (reference 63).

Column 1

Major Flare Serial Number.

Column 2

Solar Event Serial Number. This is the event number

Column 3

assigned to the solar or terrestrial event in the
Chronologicael Catalogue, Table VIII.

Greenwich Date of the Flare.

Column L

Beginning of the Flare U.T. This is the earliest time

Column 5

reported in the IAU Bulletin. If the observatory reported
that the start of the flare was observed, the fact is in-
dicated by underlining the start time.

End Time U.T. This is the latest reported end time in

Column 6

the IAU Bulletin. If the end of the flare was observed,
the end time is underlined,

Time of Maximum. Since different observatories often

Column 7

report different maximum times for the same flare, the
time (or in a few cases, times) entered in this column
has been taken from the McMath-Hulbert working list of
flares for the second six months and unpublished data

for the first six months. In general, the tabulated time
is the arithmetic mean of the reported times of maximum
for all observations that covered the principal maximum
of the flare. If a second time is given, there is an in-
dication that a secondary maximum may have cccurred as
indicated by two well developed phases or that several
observers reported them as two separate flares,

Position., The heliographic position given in the cata-

Column 8

logue are arithmetic means of the values reported in

the IAU Bulletin. A reported value is excluded in
deriving the meen if the value deviates by a large amount
from the other reported positions.

Plage Number., This is the serial number of the McMath

plage in which the flare occurred.




Column 9

Active Region. This is the serial number assigned to

Column 10

active regions by the Meudon Observatory in the IAU
Quarterly Bulletin. The numbering starts with one
at the beginning of each quarter., It will be noted that
there is not always a one to one correspondence between

the plage and the active region, a plage may cover two
or more regions.

Mt. Wilson Serial Number o: Sunspot Group Where the

Column 1l

Flare Occurred. Occasionally a flare occurs between
two groups and two spot numbers are recorded.

Greenwich Serial Number o. the Spot Group.

Column 12

Flare Importance. This is the maximum importance re-

Column 13

ported for the flare in the IAU Quarterly Bulletin.

No. Rep./No. Max. This column gives the number o obser-

Column 14

vatories reporting the flare in the IAU Bulletin and the
number that reported it with the maximum importance.
Occasionally an observer reports the same flare two or
more times. These separate reports are all considered

in the selection of the start, end, and meximum times use
in Columns 4, 5, and 6. But only once for the number of
reports. The number o. observers.reporting the flare with
the importance shown in Column 12 is indicated by the
second number in this column. (See Note Page 2.I-iv.)

This column gives the importance assigned to the flare in
the McMath-Hulbert Observatory working list of flares
(reference 12), for the second six months and unpublished
data for the first six months. The method that was used to
arrive at the value is described in that reference.

FLARE AREA SQUARE DEGREES

wide range.
different times
other factors.

much value as possible, we have given:

Reported areas of flares, in square degrees, frequently vary over a

Column 15

These differences are due to the methods used by the observer,

at which the estimate, or measurement was made, and
In order to give the tabulation of this parameter as

The range of areas reported in the IAU Quarterly Bulletin:

Column 16

Smallest area and largest area.

Number of Observatories Reporting an Area

Column 17

The Arithmetic Mean of the Reported Values
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RELATED FLARE ACTIVITY

Column 18

Other Flares. This column lists the number of minor

Column 1

Column 20

and major flares associated with the active region during
disk passage (IAU active region reference 63) before
and after the major flare.

This column gives the heliographic longitude (or cental
meridian distance) of the first flare associated with the
region and the importance of the first flare. For
example: E90/2 indicates that the {irst flare occurred
at E90, and at least one observatory reported it with an
importance 2.

Short Wave Radio Fadeouts (S.W.F.). Short wave radio

Column 21

fadeouts associated with major flares are listed with
the following notation: Beginning/Duration in munutes/
importance. Complete data for S.W.F.'s of importance ;23
that lasted 30 minutes or more are given in Table VI,
Catalogue of Solar-Terrestrial Effects.

Solar Radio Emissions at 10 cm. Peak flux reported at

Column 22

Column 23

approximately 10 cm, wave length. (The frequencies may
be 2800, 2980, or 3000 Mc/s.) Detailed data for important
solar radio emissions are given in Table IV, Catalogue of
Solar Redio Emissions. The information given in Columns
21-23 is limited to an indication of the radio activity
of the region at the time of the flare.

Peak flux reported at 1.5 m. wave length (200 Mc/s). 1If
the peak flux was reported as greater than the recorded
flux, the recorded flux has been underlined. When the
flux given in Columns 20 or 21 represents a smoothed
flux (peak flux not reported), the value is enclosed in
a bracket.

Emissions at Other Wave Lengths. The notation cm. in

Column 24

this column indicates that emissions are reported (and
given in Table IV at one or more frequencies greater

than 600 Mc/s (except approximately 3000 Mc/s). Similarly,
the notation m. indicates that emissions are reported at
frequencies less than 600 Mc/s (except 200 Mc/s) and de-
tailed data are given in Table IV,

Dynamic Spectral Emissions. The notation II or IV in

this cciumn indicates that emissions of Type II (slow
drift), or broad band continuum, Type IV, are reported
by either the Sweep Frequency Observatory at Sydney,
Australia, or the Harvard College Radio Observatory at
Fort Davis, Texas.

If no spectral observations are reported, but a broad band
continuum, Type IV, has been derived from discrete fre-
quency observations by one or more of several investi-
gators, the symbol has been enclosed in a bracke - (IV).
(Detailed data are given in Table Iv.)
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SOLAR TERRESTRIAL EFFECTS

Column 25 Polar-Cap Absorption. Polar-cap absorptions reported

Column 26

within a reasonable time after a major flare (generally
between one and seven hours) are listed. The data in

this column are limited to: month/Greenwich day/beginning
time U.T./absorption in db. Additionel data, including
references, are given in Table VI, Catalogue of Solar-
Terrestrial Effects.

Geomagnetic Storms. Geomagnetic storms with a maximum

Kp 2>5- reported by three or more observatories within
a reasonable time after the major flare (generally
between twelve and seventy two hours). The date in
this column are limited to: Month/Greenwich day/onset
time, U.T./type/degree ol activity/maximum reported Kp.
Additional data, including: references, duration,

number of reports, etc. are given in the Catalopue of
Geomggnetic Storms, Table V, and the Catalogue of Solar-
Terrestrial Effects, Table VI.
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NOTE:

Normalized flare datéi)for the period July 1955 through
June 1957 have just became available (6 January 1964). The normalized
fé;zf importances combined with the previously published data for the
I (July 1957 through December 1958) cover 48 of the 84 months of
the 19th Solar Cycle when the sun was reasonably active and most of
the major flares were reported.

Since the method used by Warwick (described in detail in (2))
to arrive at a normalized flare importance is different from the method
used to derive the McMath-Hulbert working list of flares (reference 12),
we feel that both the McMath-Hulbert and the Warwick flare importances
will be valuable in the study of flares and flare induced phenamena
and have inserted the Warwick importances between Columns 13 and 1k4
in the Catalogue of Major Flares (Volume 2, Table I) for 1957.

We find three cases where flares reported in the IAU Bulletin,
and the McMath-Hulbert working list are recorded as two or more separate
flares in the Warwick list as shown below:

Major Flare McM Csw Importance

Date Serial No. Serial No. Serial No. CSW McM JAU

8-28 45 710 1360 3 3 3+
1362 3
1363 3
1367 3

9-18 70 1068 2191 2- 3+ 3+
2192 3+

11-2k 93 1982 4180 3- 3 3+
4181 3

A comparison of the flare times and heliographic portions is
shown on Page 2,.I-vi.

(1) Warwick, Constance S., Normalized Solar Flare Data July 1955
through June 1957, IGY Solar Activity Report Series, No. 29,

Nov. 196k,
(2) Warwick, Constance S., National Bureau of Sciences List of IGY

Flares with Normalized Vaelues of Importance and Area, IGY Solar
Activity Report Series, No. 17, May 1962.
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Ser. No.
Beg.

End

Max.

Position

Ser. No.
Beg.
End
Max.

Position

Ser. No.
Beg.
End
Max,

Position

MAJOR FLARE NO. L5

Table I | McMath C. S. Warwick
L5 710 1360 1362 1363 1367
0810 0913 0810 0915 0847 1133
(o841) (1110)
1hok 1404 0839 1059 1047 1331
(1115) (1345)
0955 0925 0824 1002 0925 1123
0955
S31 S31 S30 830 c——— 53k
E33 E33 E32 E33 -—-- E32
MAJOR FLARE NO. 70
Table I McMath C. S. Warwick
70 1068 2191 2192
1658 1722 1818 1722 1818
) (1658)
2110 1818 2110 1843 2029
(1927)

1840 1740 1840 1702 1840
N23 N23 N20 N23 N20
E08 E08 EO3 E09 EO3

MAJOR FLARE NO, 93
Table I McMath C. S. Warwick
93 1982 4180 181

0848 0848 1100 0848 0900

1202 1100 1202 1108 1109

0911 0911 1109 0911 0912
S1k SikL sl2 Sik S11
E37 EW7 ESS E37 E38

2 .I"Vi




Table Ii (cont.)

CSwW ‘

Serial Beg. End Max. ___Importance

No. Date UT UT UT Position CSW JAU McM
Oct.

2760 5 1253 1256 N45 W90 2+ 2 2

3175 18 2357 2550% S22 WOo3 2+ 0

3207 19 1916 2006 1925 525 w2l 2+ 1c
Nov.

4132 22 0055 0105 ¥ s2s E90 2+ 0
Dec.

5131 2 2222 2331 2230 N25 W50 3= 2 2

5150 30 0102 012 0106 N2k W59 3- 2,1 1+

* Not in CRPL-F or IAU
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TABLE Ii CSW FLARES IMPORTANCE 2+ OR 3-
NOT INCLUDED IN TABIE I

CSW
Serial Beg. End Max., Importance
No. Date UT UT utT Position CSW  IAU
Jan,
3515 5 0116 0200 0116 N17 W31 2+ 2
3516 0157 0240 0157 s2h E61 3- 1B
3530 6 0712 0728 .——- N26 'yal 2+ 2+ 2
3538 2025 2115 2030 s23 E38 2+ 2,1+
3540 7 0400 o35 o407 N20 W90 2+ 2
3549 7 1830 1840 ——— N2o W65 2+ 1B
3645 20 1850 2015 1920 N1k Elk 3= 1B
3663 22 o5k 061 o459 N15 EO5 o+ 2
3707 24 1638 1653 ———- S28 W80 3- 2,2
3732 27 0830 1100 ——— N13 W70 2+ 2
Feb.
3747 1 152 1740 1618 N2l W32 o+ 2,241
3830 13 %&% 0110 0046 s2k E26 2+ 2
3899 2 0937 095k 0945 s2h W80 2+ 1B
3909 2 o1 0150 0120 N33 E28 2+ 2
Apr.
4273 6 114k 115 1145 Nok W90 2+ 1B
4290 8 0333 03110 0336 523 E50 2+ 1
4354 12 1850 2010 1916 s25 W73 3 2,2+,2
4381 15 1410 1430 _——- N25 E90 24 2
4394 17 0338 0400 034k S16 E80 o+ 2,2
k13 2520 2255 2245 N27 E69 2+ 1+
Whos 18 2025 2150 2033 N32 E56 2+ 2
June
5004 1 2329 2356 2344 s2s5 Wlk 2+ 2-
5462 22 1335 1hhs 1415 520 E38 2+ 1+
5512 24 2040 2102 2050 NOT E73 o+ 2-

Jul
651 28 1346 1458 1403 523 W76 2+ 2,2, 2

2,1+,1

Aug.
1349 27 2347 2405 2352 N2k w85 2+ 2 2
1502 31 2035 ———- ———- N1k Wlo 2+ 2 1

SeRt.
1701 5 2116 2200 2125 NO8 ETh 3- 1,2 1
2063 15 oh26 0450 oL28 N12 W53 2+ 2 2
2209 19 0400 0500 Nel W10 2+ 0
2335 22 2006 2014 2008 N10,16 E59 3- 2 1+
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The times enclosed in brackets for the Warwick flares 1362, 1367,
and 2191 are the first beginnings and last endings as recorded in
that list.

Comparing the flare importances in Columns IAU, CSW, and McM (Table I)
we find that 21 of the major flares reduced to minor flare status (1,
1+, 2- or 2) in the Warwick list have a major flare status in the McMath-
Hulbert working list, although some were reduced in importance (from
3+ to 3, or 3 to 2+). Six of the major flares that retained that status
in the Warwick list were reduced to minor flares in the McMath-Hulbert
working list. Fortyeone of the major flares in Table I were reduced to
minor flares in both the Warwick and the McMath-Hulbert lists. The
Warwick list includes 36 flares with importance 2+, or 3- and one
flare with importance 3. These are given in Table 1l-i. We have in-
cluded the CSW Serial Number; Date; Beginning, End, and Maximum Time;
Position; CSW Importance; all importances reported in the IAU Quarterly
Bulletin; Remarks.

The notation 1A or 1B in the remarks column indicates that the

flare is included in Table 1-B or 1-C. The symbol "0" indicates that
the flare is not listed in the IAU Bulletin.
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TABLE I. CATALOGUE OF MAJOR SOLAR FLARES DURING 19
|

MAJOR FLARE SOLAR REGION FLARE IMPORTANCE FLARE AREA
Sunspot Number c
Serial Event Gr. Beg. End Max. Position Plage Region Mt. W, Green- | IAU No. [No. CSW M'M. Range No. Re
No. No., Day UT uT uT No. No. wich Rep./ Max,
Jan, |
1 4 06 1038 1403 1128 S21 E40 3813 11 12068 17814 3+ 6/1 2+ 3 26-32 5
2 07 1311 1422 1358 N17 W62 3808 4 12054 17803 3 5/2 1 2+ 10-30 3
3 08 1324 1455 1339 N17 Wl 3808 4 12054 17803 3- 6/1 2+ 2+ 10-40 6
4 14 0020 0044 0030 S24 E70 3820 15 12085 17829 3 1/1 3- 1 16 1
5 9 20 1100 1417 1119 S30 W18 3820 15 12085 17829 3 10/2 2+ 3 10-38 5
6 23 0144 0251 0201 S25 W52 3820 15 12085 17829 3 2/1 2- 1 3-20 2
7 23 2310 2358 2314 N17 W17 3823 19 12089 17833 3+ 1/1 3- 3+ 32 1
8 24 0247 0342 0250 N16 W26 3823 19 12089 17833 3 3/1 2+ 2+ 18-19 2 !
9 12 24 1225 1354 1241 Ni6 W31 3823 19 12089 17833 3 4/1 2+ 3 2-15 4 :
10 25 0520 0537 0526 S22 W89 3820 15 12085 17829 3 1/1 3- 3 16 1 ‘
11 17 31 0358 0550 0436 N24 EO5 3830 30 12114 17850 3+ 1/1 3- 34+ 25 1|
Feb.
12 08 0832 0915 0836 S12 E06 3843 37 12122 17860 3 1/1 2+ 3 - -
13 26 28 0005 0420 0014 N18 W35 3863 51 12154 17884 3 2/1 3 3 10-20 2 1
Mar. :
14 13 1414 1633 1435 S19 E40 3888 72 12191 17911 2+ 9/2 2- 2+ 5-16 5 1
15 29 1025 1400 1115 S15 W40 3809 84 12216 17927 3- 5/1 2 2 1-12 5
Apr.
16 02 1002 1012 - 808 W80 3899 1 12216 17927 3 1/1 3- 3 - - |
17 40 03 0825 1026 0835 S14 W60 3907 5 12235 17935 3 4/2 3- 3 - -
18 08 0616 0830 0622 S19 W02 3916 18 12259 17956 3 6/1 2 2 6-15 4
19 50 11 1722 1850 1738 S23 EO04 3923 20 12254 17954 3 2/1 2+ 24+ 7 1
12258
20 54 16 1040 1300 1105 N30 EB5 3941 34 12285 17976 3 10/2 2+ 3 3-20 6
21 55 17 1006 1118 1022 N29 E76 3041 34 12285 17976 3 6/2 2- 3 4-19 6
June . i
22 03 1040 1202 1047 S18 W18 3996 81 12368 18043 3 6/1 2 2 5-22 3
23 15 0730 0840 0743 S18 E62 4022 99 12407 18067 3- 9/1 2 2 6-35 7!
24 19 0609 0811 0640 S38 E24 4021 100 12409 18068 3 /1 1+ 2 3-12 51
25 82 19 1609 1649 1613 N20 E45 4024 103 12415 18071 2+ 4/2 2+ 2 7-16 3 |
26 24 0724 0820 0739 N25 W27 4024 103 12415 18071 3 5/1 2- 2 7-20 4 |
27 24 0838 0929 0850 N22 W14 4024 103 12417 18073 3 5/2 2+ 24+ 2-13 5 |
28 28 0658 0950 0722 N10 E27 4039 107 12434 18084 3 9/1 2 2+ 5-12 8 !
29 30 0814 0915 0828 S28 E60 4044 112 12449 18092 3 10/1 1+ 2 5-14 9“
30 30 0924 1332 1025 NOg WO3 4039 107 12434 18084 2+ 12/6  2- 2+ 5-24 11 ‘
July ‘
31 02 0705 0805 - NOS W30 4039 2 12434 18084 2+ 2/2 1 2+ 13 1
32 92 03 0712 0830 0745 N14 W40 4039 2 12434 18084 3+ 17/4  3- 3+ 3-100 12
0830 1145 0840 N10 w42 4039
33 04 1134 1154 - N12 E39 4048 11 12456 18006 3 1/1 1 3 24 1
34 04 1154 1213 - 810 E43 - - - - 3 1/1 1+ - 25 1
35 08 0521 0802 0538 N14 W4l 4046 8 12451 18004 2+ 9/2 2- 2 3-14 6
36 21 0633 0750 0658 N30 EI15 4065 30 12491 18121 2+ 10/3 1+ 2 3-14 8
37 103 21 1320 1442 1337 N29 E12 4065 30 12401 18121 3 /1 2- 2 5-8 5
38 108 22 0953 1150 - N15 E51 4075 33 12503 18128 3 1/1 3- 3 53 1
18139
39 22 1240 1505 1303 S23 EO7 4070 31 12496 18122 3 9/1 1 2 2-15 9
40 109 24 1712 1801 1737 S24 W27 4070 31 12496 18122 3 4/2 2+ 3 15-23 2
1801 2025 1828
41 27 0637 0820 0703 S24 W6l 4070 31 12406 18122 2+ 9/2 1+ 2 3-20 7
2.
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57 WITH ASSOCIATED PHENOMENA AND SELECTED EFFECTS

5Q. DEG. |RELATED FLARE ACTIVITY S.W.F. RADIO EMISSIONS POLAR CAP ABS. | GEOMAGNETIC STORM
Other
p. Mean Minor/Major First Flare | Beg./Dur./Imp. Peak Flux Wave Dynamic | Gr. /Beg. / Abs. Gr./ Beg./ Type/ Int./ Max.
Before  After  Pos./Imp. 10 cm. 1.5 m. Lengths H&Iv |Day/ uT/ ab |Day/ UT / Kp
28 6/0 13/0  E81/1 - - m
19 21/0  5/1 E65/1 (160) - -
19 25/1 1/0 E65/1 1330/30/2 (65) - m
16 0/0 30/3 E70/3 - - -
Jan, Jan.
20 16/1  14/2  ET0/3 1113/13/1+ 184 - m 20/1500/4.1 21/1255/s¢/5/9~
12 23/2 1 E70/3 R - em
32 11/0  14/2  E50/1 - - m
19 i1/1  14/1  E50/1 0240/20/2 - - cm
8 13/2 12/0  E50/1 1235/35/2 250 200 m
16 30/3 0/0 E70/3 0528/20/1 - - cm
25 0/0 2/0 E05/3+ 0356/84/1 234 - cm n
- 0/0 1/0 E06/3 - 35 m
15 2/0 1/0 E23/2- 0020/110/14+ | - 240 m v
10 6/0 5/0 E67/1+ - - -
7 23/0  6/1 E73/1 1024/131/3 (84) - m
- 29/1  0/0 E73/1 - - cm,m
April
- 12/0  12/0  E40/1 0833/35/2 - 10 em,m (V) 03/1330/3.9
10 5/0 1/0 E90/1 0612/48/2 - - cm
1 25/0  3/0 ES0/1 1731/64/3 (135) - m
Apr.
11 1/0 34/1  E90/2 1044/76/3 1670 800 emm (V) 17/1136,sc/5/8-
10 2/1 33/0  E90/2 1004,/19/3 - - em
11 16/0  13/0  E29/1+ 1045/20/2+ | (250) 250 m (w)
15 3/0 3/0  ES0/1 0735/30/2 38 - cm
8 20/0  25/0  E90/2 0615/41/2- - - cm
10 5/0 27/2  E57/1 1608/44/3 (2325) 260 m 1L, (IV)
1 17/ 13/1 E571 - - -
8 17/2  13/0  ES71 0849/28/3- - 400 m )
June
9 17/0  25/3  ET5/1 0708/20/2- - 1500 em,m (V) 30/0528/sc/s/8+
8 7/0 15/0 E87/1 . . -
July
12 2¢4/1  18/2  E5/1 119 - m (v) 02/0857/s¢/s/80
13 352 /1 E75/1 0709/17/1 - - cm
July
31 42/3  0/0 E75/1 0729/61/2+ 585 3400 cmm  (IV) 03/1000/9.2 04/2342/sc/ms/ T+
0830/44/3 600
24 6/0 10/0  E88/1 - 200 -
25 . N -
8 20/0 /0 E74/1 0536/24/1+ 359 - cm,m
8 18/0 17/1 E85/1+ 0547/60/3 536 - cm,m
7 19/1 16/0 E85/1+ 1335/45/2+ (850) 300 m (V)
53 9/0 15/0  EB85/2 - 250 m
8 8/0 18/2  ES8/1 - 340 m
19 18/1 8/1 E58/1 1727/113/3 | (1080) 200 cm,m IV 24/2015/2
1759,81/3-
8 20/2  6/0 E58/1 - 180 m
-1
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TABLE I. 1957

MAJOR FLARE SOLAR REGION FLARE IMPORTANCE FLARE AREA
Sunspot Number
Serial  Event Gr. Beg. End Max, Position Plage Region Mt w. Green- | IAU No. [No. CswW M°m. Range No. R
No. No. Day uT uT uT No. No. wich Rep. / Max.
Aug.
42 08 1116 1257 1134 N27 W57 4083 45 12516 18141 2+ 11/4 2- 2+ 4-17 9
43 21 0745 0844 0756 N24 E20 4112 66 12563 18171 3 8/2 1+ 2+ 3-12 7
44 23 1126 1300 1154 N16 Wi7 4112 66 12563 18171 3 7/1 2- 2 6-18 5
45 125 28 0810 1404 0955 S31 E33 4125 13 12579 18181 3+ 1172 3 3 4-52 8
46 126 28 2010 2048 2024 S28 E30 4125 713 12579 18181 3 4/1 2+ 2+ 2-11 2
47 29 0545 0715 0555 N24 E35 4124 74 12580 18182 2+ 8/2 1+ 2 2-10 7
48 29 1031 1201 1052 S25 E20 4125 173 12579 18181 3 11/1 2- 2 3-9 7
49 30 0620 0804 0600 N26 E22 4124 14 12580 18182 2+ 9/2 1+ 2 2-22 7
50 31 0521 1048 0727 S32 W02 4125 73 12579 18181 3 10/1 1+ 2+ 5-21 10
51 132 31 1257 1557 1312 N25 W02 4124 74 12580 18182 3+ 81 3- 3 7-13 6
52 31 1338 1455 1353 N12 W02 4124 75 12581 18183 2+ /3 2 2+ 3-5 4
Sept.
53 135 01 0946 1030 0952 N12 W09 424 75 12581 18183 3 6/1 2- 2 4-11 3
54 0 1255 1437 1302 Ni4 W15 4124 75 12581 18183 3 10/1 2- 2+ 2-12 8
55 0z 1045 1610 1112 S31 W36 4125 73 12579 18181 2+ /2 1+ 2+ 3-13 6
56 138b 02 1313 1830 1316 S34 W36 4125 73 12579 18181 3 4/1 1+ 2+ 6-16 4
57 03 0647 1127 0850 N15 W38 4124 75 12581 18183 3 6/1 2- 2 2-10 5
58 142 03 1412 1727 1429 N23 W30 4124 74 12580 18182 3 13/6 3- 3 7-20 8
59 06 0751 0900 0803 N23 W66 4124 74 12580 18182 3 11/1 2 2 6-45 8
60 09 0755 0855 0813 NI12 E22 4134 80 12596 18194 3 9/1 2- 2 4-17 6
61 146 10 0223 0300 0250 N14 El6 4134 80 12596 18194 3 1/1 2+ 3 12 1
62 10 0702 1030 0833 S17 El6 4141 81 12606 18197 3 12/1 12 2-9 10
63 148 11 0236 0722 0300 N13 Wo2 4134 80 12596 18194 3 5/2 3- 3 7-23 3
64 150 12 0703 0740 0713 NO® WIS 4134 80 12596 18194 3 /1 1+ 2 2-11 6
65 152 12 1510 1638 1516 N11 Wis 4134 80 12596 18194 3 8/1 2- 2 3-8 6
66 16 1451 1709 1459 NO8 E48 4152 93 12623 18211 2+ 9/3 2 2 6-10 6
67 17 0416 0945 0807 N23 E28 4151 91 12622 18209 2+ 8/2 1+ 2+ 4-19 5
68 18 0624 0720 0633 N23 EI3 4151 91 12622 18209 2+ 6/2 2- 2 1-22 4
69 160 18 1026 1613 1325 N23 EI0 4151 91 12622 18209 3 12/3 2- 3 3-13 10
0 161 18 1658 2ii0 1840 N23 EO08 4151 91 12622 18209 3+ 6/4 2.3+ 3+ 11-33 4
7 162 19 0350 0555 0410 N23 EO02 4151 91 12622 18209 3+ 51 3. 3 7-52 5
72 19 0744 1200 0800 N23 EO1 4151 91 12622 18209 2+ 12/2 2- 2 3-16 10
73 21 0518 1325 0614 NO9 WOL 4152 94 12634 18216 3 10/1 1 1 4-20 7
74 168 21 1330 1510 1335 N10 WO6 4152 94 12634 18216 3 11/3 2 3 2-20 8
75 173 26 1907 2345 1952 N22 EI5 4159 98 12636 18223 3 6/4 -2 19-24 3
76 176 30 1657 1750 1706 N25 W37 4159 98 12636 18223 3 5/3 3- 3 12-14 2
Oct.
7 179 09 0340 0500 0355 S38 Wl4 4173 21 12669 18247 3 3/1 2- 2 5-22 2
78 181 13 0534 0641 0538 N12 E40 4186 34 12687 18260 2+ 3/2 2+ 2+ 6-23 3
79 185 16 0152 0202 0152 S25 E21 4189 38 12689 18262 3 11 3 3 15 1
80 16 0413 0500 0425 S26 E20 4189 38 12689 18262 3 4/1 2- 2 3-32 4
81 19 0603 0920 0639 S24 W25 4180 38 12689 18262 3 8/2 2- 2+ 1-20 6
82 190 20 1637 1804 1642 S26 W45 4189 38 12689 18262 3+ 2/1 3+ 3+ 20-40 2
83 21 1212 1314 1218 S25 W52 4189 38 12689 18262 3 31 1+ 1+ 4-19 3
84 23 0621 0645 - s271 wm 4189 38 12689 18262 3 2/1 3 1+ 1-13 2
2.1
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(CONTINUED)
SQ. DEG. __|RELATED FLARE ACTIVITY S.W.F. RADIO EMISSIONS POLAR CAP ABS. | GEOMAGNETIC STORM
Minor/Major  First Flare Peak Flux Other
p. Mean Before  After Pos./Imp. |Beg./Dur./Imp.] 10 cin. 1.5 m. Lngm Dﬁnzmgf Di;- / l;e% %l;s. g:y /l;e%/ Type/lnt. MKa;t-
Aug,
8 31/0  6/0 E86/2- 1119/51/2 - 350 cm,m 09/1600/3.1
8 16/0 23/1 EW/1 - 150 m
11 23/1 16/0  E73/1 - - cm
| 19 17/0  32/5  E87/1 0917/138/3 1192 - cm (v) Avg.
1 7 18/1  31/4 EB87/1 2020/18/2+ (760) 450 m o 29/0000/3.2 29/1920/s¢/ms/7-
| 6 13/0 32/4  ES0/1 0542/48/3- 362 - cm
5 21/2 28/3  E87/1 1039/16/14+ - 550 cm,m 29/1300/9 31/1812/s ¢/ms /7o
8 20/1  25/3  E90/1 0620/40/2 - - cm,m
1 34/3  15/2  E87/1 569 1600 cmm @) Sept.
10 26/2 19/2 ES0/1 1303/184/3+ | (3900) 1200 cm,m v 31/1500/5 02/0314/sc/s /9.
4 13/06  38/3  E90/1+ - 1600 m
7 20/1  31/2  E90/1+ 0950/40/2 605 2000 cm,m
6 21/2 30/t E0/1+ (204) - m
Sept.
8 39/4  10/1 E87/1 - - m 2/1700/7.2 04/1300/sc/s /g,
10 40/5 9/0 E87/1 - 1200 cm,m (IV) 03/1233/-/s/9-
6 33/3  18/0  E90/1+ 341 140 cm
14 36/3  9/1 E90/1 1420/103/3 | (1350) 320 cmm  (IV)
16 42/4  3/0 E90/1 0800/60/2- 430 - cm
10 18/0  17/4  E87/1 zvoi - em
12 18/1  1/3  E81/1 349’ - em
6 0/0 40/0  E18/3 - 253 cm,m
17 20/2  15/2  E87/1 0244/100/3 - 520 cmm IV 12/2154/sc/s/9-
13/0046/s¢/s/9-
7 22/3  13/1  E811 0702/32/3- 443 1880 cmm T 12/1200/1.5
6 23/4  12/0  E87/1 1513/39/2+ (850) 1050 cmm  ILIV
8 16/0  26/0  E73/2 1458/22/1+ 320 300 cm,m
9 17/0 52/5 ES0/? 0411/49/2+ 427 390 cm
8 27/1  42/4  E90/? 0630/20/1+ - 1R ecm
9 30/2 39/3 E90/? 1030/104/3 - 500 m
25 30/3 39/2  E90/? 1730/43/3+ (275) 356 m v 21/1005/sc/ms/ 7+
22 34/4  35/1  E90/? 0359/54/3 1410 1420 cm w
10 /5 34/ Ea0/? 0800/35/2 - - m
8 0/0 10/1 w02/3 - - cm
9 10/1 0/0  wo2/3 1330/60/3- (785 1800 cmm IV 21/1700/5.1 22/1344/s¢/s/9-
23/0235/sc/s/9-
23 4/0 10/1 E90/1 1925/100/2+ | - 384 m v 26/2315/2 29/0016/sc/s/9-
13 9/1 5/0  ES0/1 1700/40/3 (12¢) - -
14 5/0 4/0 E47/1 366 - ecm it
13 5/0 8/0  ES0/? 0541/25/1 - - cm
15 26/0 55/5 E90/1 0150/20/2+ - - cm
12 26/1  55/4  E90/1 0417/30/2 435 - cm
16 51/2 30/3 E90/1 0620/55/1+ - 46 cm Oct.
30 58/3  23/2  E90/1 1639/156/3+ | (4000) - m mv | 21/0630/5 21/2241/sc/ms/7-
9 62/4 19/t E90/1 1215/35/2 306 - -
12 70/5 11/0  E90/1 0620/32/2 - - cm
2 2./-2




TABLE 1. 1957 (

MAJOR FLARE SOLAR REGION FLARE IMPORTANCE FLARE AREA |
Sunspot Number s
Serial Event Gr, Beg. End Max, Position Plage Region Mt W, Green- | IAU No. [No. CSW M'M. Range. No. Re
No. No, Day uT umur No. No. wich Rep./ Max.
Oct,
85 27 1300 1310 - 823 EO1 4203 52 12718 18287 3 1/1 1- 1 2 1
Nov, .
86 02 0904 0955 0918 S21 W16 4207 61 12732 18300 2+ 8/2 1 2 6-14 6
87 206 05 1205 1257 1207 S24 W54 4207 61 12732 18300 3 5/1 2- 2 2-21 4
88 208 06 0834 0900 0841 S28 W67 201 61 12732 18300 2+ 9/2 2- 2 2-19 7
89 10 0606 0735 0623 s25 E65 4237 19 12768 18327 3 4/1 2+ 2 8-50 4
90 13 0800 0925 - N19 W18 4230 74 12763 18326 3 5/1 2 2 2-13 4
91 213 15 0517 0636 0537 N18 W45 4230 74 12763 18326 3 3/1 2- 1+ 5-20 3
92 218 23 0750 0925 0804 N26 W54 4246 83 12779 18338 3 10/1 2+ 2 4-18 8
93 219 24 0848 1202 0011 S14 E37 4263 92 12788 18353 3+ 71 3,3 3 5-62 7
94 224 29 0045 0600 0213 N4l E63 4282 104 No Spots - 3+ 11 3+ 3+ 34 1
Dec,
95 02 1025 1200 1107 S17 W34 4269 96 12800 18357 2+ 8.2 2- 2+ 3-14 7
96 03 1035 1430 1110 $19 W49 4269 96 12800 18357 2+ 42 1 2 5-11 2
97 05 0548 0812 0657 S20 W19 4288 103 12808 18361 3 41 2 2+ 5-21 4
98 12 0243 0407 0314 S33 W09 4301 116 12840 18385 3 . 21 2- 2 4-17 2
99 234 12 1750 1859 1806 N15 W4l 4295 1112 12832 18377 24 4,2 2+ 2+ 7-9 3
100 236 14 1245 1450 - N18 E78 4314 126 12855 18398 3 2/1 3- 2+ 9-36 2
101 16 1125 1238 1140 N17 ESO 4314 126 12855 18398 3 9,1 2- 2 6-28 6
102 18 0408 0550 0500 N17 E26 4314 126 12855 18398 3 4/1 2- 2 3-18 4
103 18 0605 0712 0624 N17 E20 4314 126 12855 18398 3 2/1 2 2 14-17 2
104 238 19 0757 1315 0801 N20 E13 4314 126 12855 18398 2+ 4,2 2+ 2+ 5-12 4
105 21 2232 2400 2251 N24 ESO 4321 136 12874 18408 3 31 3- 2 13-22 2

TABLE IA. 1AU MAJOR FLARES (TABLE 1.) 1957, REDUCED TO
IMPORTANCE =2 IN THE McMATH WORKING LIST

Serial MCM Date Beg. Position Importance Obs. Reporting Other Importances Reported
No. Serial UT AU MM Max. Importance
Jan
4 - 14 0020 S24 E70 3 1 Sydney
6 - 23 0144 S25 W52 3 1 Sydney 1
Mar 2+,2,2,2
15 - 29 1025 S15 w40 3- 2 Capri F. :
Apr
18 - 08 0616  s19 wo2 3 2 Kharkov 24,2,2,2,2,1
June
22 R ) 1040 518 W18 3 2 Wendelstein 2+.2,2,2,2
23 - 15 0730 S18 E62 3- 2 Meudon 2+,2,2,2.2.2,2,2
24 - s 0800 s28 F24 R 2 Istanbul 2,2,2,2, 14,15
25 -9 1609 N20 E45 2+ 2 Capri S & Capri F. 2,2
26 - 24 0724 N2§5 w27 3 2 Istanbul 2+2,2,1
29 - 30 0814 S28 E60 3 2 Uccle 2,2,2,2,14,14,14,1¢,1
July
35 105 08 0521 N4 w4l 2+ 2 Abastumani and Tachkent 2221010112
36 236 21 06 N3¢ E15 2+ 2 Abastumani, Moscow & Utrecht 2’2'2’2 2‘ 1" l‘ v
37 242 21 1320 N2§8 E12 3 2 Kharkov 2'2'2'2'2'1 ’
39 275 22 1240 S23 EO7 3 2 Nizmir 22222 14101
41 346 2.7~ 0637 524 W61 2+ 2 Istanbul & Utrecht 2.2.2.2.2.14.1
AU,
44 628 23 1126 NI6 W17 3 2 Uccle o 202221010
47 16 29 0545 N24 E35 2+ 2 Abastamani & Mitaka 221+ 10181
48 723 29 1031 S25 E20 3 2 Arcetri 242,2.2.2,15,15, 14,101
49 737 30 0620 N28 E22 2+ 2 Abastumani & Istanbul 2 z’ 2' 2’ 2' 1'* 1’ e
Sept TeEEsTh
53 787 o1 0946 N12 w09 3 2 Uccle 2.2,2,1+,1
57 818 03 0647 N15 wis 3 H Moscow 202,211
59 867 06 0751 N23 W66 3 2 Moscow 2+.24,2+,2,2,2,2,2,2.1+
60 900 09 0755 N12 E22 3 2 Kharkov 2+,2,2,2.2,2,2,1+
62 909 10 0702 S17 Ei6 3 2 Nizmir 2,2,2-,1+,14,14, 04,014,111
64 944 12 0703 NO§ W15 3 2 Istanbul 2.2,14,14,14,1
65 953 12 1510 N1 wig 3 2 Ondrejov 24,2,2,2,2-,14.1
68 1061 18 0624 N23 EI13 2+ 2 Crimee & Istanbul 2,15,1+,1
72 1079 19 0744 N23 EO1 2+ 2 Moscow & Wendelstein 22,2.22.2.2,1¢,14.1
73 116 21 0518 NO® WOl 3 1 Abastumani 2,2,2, 0000, 14,04,1,1
Oct.
77 1368 09 0340 S30 Wi4 3 2 Mitaka 2,14
80 1498 16 0413 S2% E20 3 2 Mitaka 22,1
83 1582 21 1212 S25 ws2 3 1+ Wendelstein Tedal
84 1606 23 0621 8§27 w77 3 1+ Mitaka 1+
85 1694 27 1300 S23 EO1L 3 1 Zurich
Nov,
86 1785 02 0904 S21 W16 2+ 2 Moscow & Utrecht 2,2,2,2,1+,1
87 1810 05 1205 S24 w54 3 2 Kharkov 2,1+.1,1
88 1815 06 0834 528 W67 2+ 2 Kiev Ko. Kiev Ky 2,2,2,2,1+ 1,1
89 1841 10 0606 S25 E65 3 2 Abastumani 2.2.2
90 1880 13 0800 NI19 wis 3 2 Capri F. 2.2.1+,1
91 1890 15 0517 N18 w45 3 s Sydney 101+
92 1967 23 0750 N26 W54 3 2 Moscow 2..2+4,2,22,2,22,1
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:ONTINUED)

). DEG. |RELATED FLARE ACTIVITY S.W.F, RADIO EMISSIONS POLAR CAP ABS. | GEOMAGNETIC STORMS
Other .
Mean Minor. Major First Flare | Beg. ‘Dur., Imp. Peak Flux Wave Dynamic | Gr. / Beg. / Abs. | Gr. /Beg. Type/ s Max.
Before  After Pos./lmp. 10 em. 1.5 m. Lengths &IV |Day/ UT/ db |Day/ UT Kp
2 5/0 /0 E85/1 - - m
10 31/0 16/2 E87/1+ 0914.26,2- - 432 em
Nov.
8 43/1  4/1 EB7/1+ 1207, 14/ 2+ (550) 38000 cmm  (IV) 06/1821/s¢/ms /70
9 43/2 4/0 E87/1+ 0833,29,3- 572 - cm
22 5/0 12/0 E86/1+ 0607,'18/1 - - cm,m
8 8.0 5/1 E?/1 0834 21,3 - - -
15 10/1  3/0 E75/1 0527, 51/1- 537 - cm,m
i1 21/0 5/0 E68/1 0757,40/2 560 1800 cm avy
22 60 290 E75/1 0901. 32/3- 998 50000 emm  (IV) 26/0155;s¢/ms/ -
- I 26,1454, g ms/7-
) Dec.
34 0,0 00 E63/3+ - - cm u 01/0336/s¢, ms/6-
9 15/0 1171 ES8/1 - - em
8 191 70 E8 1 - - m
14 31,0 12 E0/1 375 - em
11 30 0,0 E75/1 - - -
8 5.0 00 E71/24+ 1802, 28/1 (94) 54 - I
23 20 37,4 E90,/1 1233, 67,3 - 5900 cma,m  (IV)
14 71 32,3 E%0/1 1129,33/1+ 366 50000 emm  (IV)
11 11,2 28/2  E%/ 0500, 15/1+ 409 - em
21 11/3 281 E%0/1 0620, 30/2 - 3500 em
9 134 26,0 E%1 0757.23. 3 - 950 cmym I (IV)
18 5,0 25,0  E69/1+ 2235, 65, 3+ 556 - em
Serial M(‘y[ Date  Beg. Position Importance Obs. Reporting Other Importances Reported
No. Serial UT 1AU MCM Max. Impurtance
Dec.
96 2135 03 1035 S19 W49 2+ 2 Uccle & Nera 2,1+
98 2231 12 0249 $33 W09 3 2 Sydney
101 2270 16 1125 Ni7 ES0 3 2 Kharkov
102 2281 18 0408 N17 E26 3 2 Mitaka
103 2262 18 0605 N17 E20 3 2 Sydney
105 2326 21 2232 N24 ESO0 3 2 Honolulu 2.2
TABLE IB. FLAR:S REPORTED BY ONLY ONE
OBSERVATORY - IAU IMPORTANCE 2+
MM Date Beg. End Max. Position Plage  Observatory
Serial LT UT UT No.
No.
Jan.
05 0157 0240 0157 S24 E61 3813 Mitaka
07 1830 1840 - N20 W65 3808 McMath
11 0730 0857 0800  S24 W25 3813 Istanbul
20 1850 2015 1920 N14 E14 3823 Sac. Peak
Feb.
25 0937 0954 0945  S24 WBO 3855 Herstmonceux
Apr.
06 1144 1153 1145 N24 W90 3909 Crimee
July
209 18 0852 1134 0916  S09 E19 4066 Moscow
279 22 1403 1410 - N28 EO02 4063 Moscow
> Sept.
1158 23 1211 1340 1242 ND9 W44 4152 Kiev Ko
Nov.
2001 25 717 0743 - N23 W55 4247 Athens
TABLE IC IMPORTANCE 2+ FLARES NOT LISTED AS MAJOR FLARES
N Area
Date  Beg. End Max. Position Importance c Total Sta. Plage  Range No.  Mean
UT UT UT IAU By Others MM Reported No. Rept.
Max.
Jan.
08 1006 1142 - 520 El4 2+ 2 2+ 2 3813 9-20 2 15
July
03 0544 0610 0545 N0 El4 2. 1 2. 2 4046 3 3
Oct.
19 1916 2006 1925 S25 W2l 2+ 2 2. 2 1189 21 21
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TABLE II. CATALOGUE OF IMPORTANT SUNSPOT GROUPS DURING 1957

This catalogue will list all sunspot groups that, during disk
passage, meet one or more of the following requirements:

(a) All sunspot groups with a maximum area, during disk passage,
equal to or greater than 500 millionth of the solar hemisphere,
as recorded in the Royal Greenwich Observatory Bulletin No. 26
Photoheliographic Results, 1957 (reference 61).

(v) AL sunspot groups that have a Y or By magnetic classification
as reported by Mt. Wilson Observatory in Reference 66.

(c) A1l sunspot groups associated with the major solar flares
catalogued in Table I.

The column headings together with any necessary explanations follow:

Column 1

Catalogue Serial Number.

Column 2

Mt. Wilson Sunspot Number.

Column 3 Greenwich Sunspot Number. In a few cases the identifi-

cation of a Mt. Wilson spot with a Greenwich spot was
difficult and may be subject to change. Occasionally
two Mt. Wilson zroups correspond to one Greenwich group
and vice versa. The associations given in this cata-
logue were obtained by studying microfilm of the Mt.
Wilson sunspot drawings, the Zurich maps and spot posi-
tions given in reference 54 with the daily spot data
given in reference 61.

Column 4 Catalogue Classification from a, b, or ¢ Above. A sunspot
with a maximum area greater than 500 millionth is desig-
nated in this column by the letter L. If the entry is
due to the magnetic classification, the letter M is used.
If the sunspot groups are associated with a major flare,
the flare serial number or numbers are used, There will
be cases where all three symbols may appear in the column,
as well as more than one major flare.

Column 5 McMath Plage Number.

Column 6 Sunspot Mean Latitude During Disk Passage.

Column 7 Sunspot Mean Longitude During Disk Passage.

Column 8

Time of Central Meridian Passage. This date is given to

the nearest one-hundredth of a day if the group crossed
the central meridian. If the spot was last seen east

of the central meridian or was first seen west of the
central meridian, the CMP time is estimated and given to
the nearest tenth of a day.
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Column 9 Spots in the Plage. We have given the Mt. Wilson
numbers for all sunspots in the plage during disk
passage, these are from McMath-Hulbert unpublished
data.

Column 10 Plagze Catalogue Serial Numbers. If the plage is in-
cluded in the TableIII catalogue, detailed data for
the sunpots listed in Column 9 are given in that
table,

Column 1l Maximum Area. This is the corrected area given in the
Greenwich Report. The first numoer gives the area of
the umbra, the second number is the area of the whole
spots that make up the group. Both values are expressed
in units of millionth of the solar hemisphere.

Column 12 Position of the Maximum Area,

Column 13 Greenwich Day of Maximum Area.

Column 14 This is the time interval in days from the date of
maximum area to the date of the flare (when applicable).
A negative number indicates that the flare occurred
after the spot group had attained the maximum area.

Column 15 Mean Area. This is the corrected value given in the
Greenwich general catalogue of sunspots. The first
number is the mean umbra area, the second number
gives the corrected mean area for the whole spots.

Column 16 Mean Magnetic Class. The value given in reference 66
is used. (The symbols are delined on page 2.11-9)

Column 17 Mean Magnetic Strength. The values in units of 100
Gauss have been taken from reference 66.

Column 18-23 give the values on flare day when applicable:
(18) flare day; (19) Corrected area; (20) Zurich classi-

fication; (21) Magnetic classification; (22) Magnetic
field strength, and (23) Position. I more than one
major flare occurred in the spot the flare day and flare
day data are given in successive lines corresponding to
the flare serial numbers given in Column L.

Column 24 Disk Passage Data. The five lines in this column
give the following data:

Top Line - The left hand number gives the date on which
the sunspot was first seen; the right hand number gives
the date on which the sunspot was last seen. These

data have been taken from the three references 65, 61,

and/or 3k.
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Column 25

Second line - The left hand number gives the longitude

from the central meridian where the spot was first seen;
the right hand number gives the longitude distance from
the central meridian where the spot was last seen.

Third line - This line gives the Zurich classification

of the spot for each day (on which a classification was
made) during disk passage as recorded in reference 5k,

(An explanation of the classification is given on

page 2.119.

Fourth line - The Mt. Wilson magnetic classification of
the sunspot on each day that a classification was made
during disk passage. If the classification is an
estimate, the symbol is enclosed in brackets, The

data for this line are taken from a microfilm ol Mt.
Wilson daily work sheets. (Reference 63).

Last line - This gives the magnetic field strength in
units of 100 gauss for each day on which the field
strength was measured and shown on the Mt. Wilson daily
sunspot maps. The values given on this line are the
maximum values shown on the map.

Recurrent Spots. If the sunspot group is the return

Column 26

of a previous group determined by Mt. Wilson and/or
Greenwich, the serial number, or numbers, of the groups
during the previous rotation or rotations are given,
The top numbers give the Greenwich sequence, the bottom
numbers give the Mt. Wilson sequence,

Remarks., A general description of the spot group adapted

from reference 61 is given.
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TABLE 11 195

POSITION DATA

MAXIMUM AREA SUNSPOT MEAN DATA MAJOR
Serial Sunspot Number Category MeM Lat. Long, C.M.P, All Spots Plage Serial Umb. Whole Position Gr. Flare Area Mt. Wilson | Gr. Area Zur
No. MT. W, Green, Plage in Plage  No. Table III Spot Day AT JUmb. Whole Mag. Cl. H |Day Umb.“s/ggte Cla
Spot
March March
15 12216 17927 15, L 3899 S14 264 26.32 12221 1 181 1447 S14 E50 2242 11 1m 1133 fPpd 34 |29 149 901 E
16 12216 Apr.,
12230 -10 02 - - D
16 12225 17934 L 3908 N28 268 26.06 12225 - 100 639 N28 W62 31.41 3¢ 241 dBEL 5 .
12231
12239
April
17 12235 17935 17, L 3907 S15 219 29.79 12232 12 91 734 516 W72 04.39 41 38 240 dBL 14 |03 110 882 E
12235
12228
April
18 12238 17943 L 3914 S23 131 05.41 12250 - 84 562 523 E13 04.39 34 201 fB8L 23
12238
19 12245 17952 L 3919 N21 127 05.74 12245 - 139 815 N2l w45 09.11 60 351 dppl 22
20 12254 17954 19, L 3923 522 43 12,12 12254 14 115 937 523 W70 1758 +6 | 112 665 fopd 33 |11 97 544 E
12258 12258 B 14
21 12259 17956 18 3916 527 106 07.30 12259 13 46 369 526 w40 10.58 42 35 237 dBp 12| 8 52 270 D
12262
12241
22 12261 17958 L 3920 N26 111 07.00 12261 - 62 516 N26 w57 11.34 49 332 JBL 18
23 12285 17976 20, L, M 3941 516 261 22.87 12285 15 128 1000 N28 E66 17.58 41 70 432 £Byd (20) |16 - - -
21 0 17 128 1000 E
24 12297 17988 L 3953 517 193 27,99 12297 - 79 502 518 E47 24.30 57 338  Ppl 14
25 12299 17990 L 3956 505 166 30.04 12299 - 68 560 S04 E64 25.35 43 245 UBpl 20
\
May May
26 12315 18004 L 3969 525 117 03.76 12315 - 91 499 525 W20 05.32 69 376 dBpl 18
27 12318 18006 L,M 3972 s28 23 10.86 12318 16 178 1270 528 w17 12.34 175 1057 4Byl 23
28 12324 18008 L, M 3974 N2 16 11.36 12324 17 237 1713 N1l W30 13.54 216 1415 2By L 30
12326
2 2= 2. 11




TANT SUNSPOTS DURING 1957
LARE DAY DATA DISK PASSAGE DATA RETURN SEQUENCE GREENWICH DESCRIPTION
lch Mag. H Position Days Seen, Positions Seen, Zurich Class., Greenwich
bs  Class. Mag. Class., Magnetic Strength and/or MT.W,
- - N18 W62 Dec. 27 Jan, 8 A large stream, of which the intermediate spots grow and
(Bp) - N18 W75 E79 w67 gradually coalesce with the leader to formalarge composite
- G G E E F F F F F F F F spot, which is the only surviving component at the limb.
X} >y By By) (Byy By py By - - Feo- U8
- 9 16 - - 34 33 - - - 31 - -
Bp 14 524 E41 Jan. 3 Jan, 14 A composite spot, slowly disintegrating. After a few days,
N E77 w59 other small spots appear, forming a stream. The whole
H H H H H J J J C C C A group is dying out as it reaches the limb.
x) - - Be - X By (By) (B - (@) (X
- - - 14 - - 8 - - - - - 12016
Jan. 4 Jan, 15 A small spot when first see, developing into 2 stream led
E69 w1 by a fairly stable regular spot. The intermediate spots be-
A c E E E E E D D - come the largest component, but do not survive to the west
- - Bp - BB B - AP X limb.
- - 13 - - 15 _ - - - - - -
ap 24 §27 E60 Jan. 13 Jan. 25 A composite spot, which by January 22 divides into two and
- s27 w2l E68 w83 begins to die out.
- $27 W53 H H H H H H H H H H H J -
{ap) - s27 w83 - xp {ap) op a B Bp)y - o fap) — - (ap)
P - 24 _p 26 l‘f 1§ {jF - Zg ¥ - - 4 12048
- - N16 W25 Jan. 18 Jan, 27 A regular spot until January 22, when other spots begin to
- - N16 w27 E74 w68 appear and coalesce with it to form a large composite
- - N16 W33 H H H H H H H H H H H structure,
ap ap  ap lap) - Bp fep) - - B - -
23 31 33 - 33 - - - - - 12040
Jan, 18 Jan, 30 A cluster, soon becoming a stream of three fairly stable
E80 w8l spots.
D E E E E D D C C J
Bp (3 - g B - By - - - - -
12 - - 16 - - - - - - - - -
X 4 Nl4 EO Jan. 27 Feb. 5 A stream, with a brief maximum on January 29.
E54 w72
A C C C C C C J J
- - - - (X} By (Bp) oap lap) tup)
- - - - - 4 - 11 - -
- - S22 w08 Feb. 3 Feb, 13 A small stream of changing spots.
E57 w81t
A B D D D C C A C A A
X) 3 (@ BAH B - Be Be -  ap flap)
- 11 - - - - 3 2 - 4 -
Feb, 14 Feb, 25 Intermittent, A few small spots until February 16 (Mt. Wilson
E60 w179 12143); on February 20, newspots appear (Mt. Wilson 12150)
A B A A A A B C E E G - and the whole quickly develops into a bi-polar, group.
Bp 3. B) - - > - B (Bp) - A (af)
3 4 - - - - - 8 = - -
Feb, 13 Feb, 25 A stream, undergoing considerable changes. The leader
E78 w84 eventually becomes a regular spot.
A B D D E E E E E E D D -
- P Be Py B 1B P - gp Ppr - (B taf)
- 4 12 - 13 - 15 - 7 - - - ~
- - N14 w37 Feb, 22 Mar. 2 A few small spots, rapidly developing into abi-polar group.
E36 w70 On February 27 other spots appear to forma stream, which
A D E G G E E E - appears to be declining as it passes from view,
X - Wy Bp Pp) PP - - -
- - - 27 - _ - -
.
Feb, 24 Mar. 6 A stream of normal type.
E50 w78
A B E E E E E D D -
By oy Bp T - - Bp Pp e (X)
- 21 - 17 - - - 23 19 - -
Bp 22 $21 E30 Mar. 10 Mar, 22 A stream, growing rapidly from a few tiny spots first seen
E76 w8l on March 10. The leader at first divides but by March 20
A D D E E E E E ) C D C - becomes a regular spot. The follower also undergoes changes
Bp s 4B Bp iBp Bp - - Bp (Bp) Pp tapy - and is dying out when the group reaches the limb.
5 26 - 22 - 23 - - 18 - | -
Mar, 18 Mar, 29 A stream, in which the three principal components are
E65 w80 regular spots. The whole groupisdyingoutas it reaches the
D E E E E E E D D D C - limb,
Bp tipr Be BpY (BpY Be (Bp) Bp (Bp) ap lop) lap)
19 - 21 - - 26 - 15 - - -

-1

2.2




TABLE 1l

CATALOGUE OF IMPOR

POSITION DATA

MAXIMUM AREA

SUNSPOT MEAN DATA

MAJOR F

Serial
No.

Sunspot Number

MT.W.

Green.

Category McM
Plage

Lat, Long.

C.M.P,

All Spots
in Plage

Plage Serial
No. Table IIT

Umb,

Whole
Spot

Position

Gr.
Day

Flare
aT

Area
Umb. Whole

Spot

Mt. Wilson
Mag. Cl. H

Gr. Area Zuri
Day Umb. Whole Cla
Spot

11

12

13

12054

12068

12075

12085

12089

12095

12114

12122

12143

12150

12144

12154

12159

12191

12213

17803

17814

17816

17829

17833

17838

17850

17860

17875

17877

17884

17887

17911

17924

2,L,M 3808

1, L 3818

L 3813

~

3820

—
ISR XL

3823

© ™3
r

L 3824

i,L 3830

12 3843

L 3856

L 3855

13, L 3863

L 3866

14,L 3888

L 3897

N19

524

S16

s27

N17

516

N15

szl

No8

S22

N14

N32

521

s17

272

183

184

61

18

344

257

159

10

289

248

41

301

Jan.
02,74

09.55

09.44

18.77

22.05

24,62

31.20

Feb,

07.65

18.99

19.25

25.17

28.26

March

15.97

23.52

12054

12079
12066
12074
12075
12068
12080
12076
12081

Same as 2

12086
12096
12085
12087
12107
12099

12089
12093
12094

12095

12109
12110
12114
12113

12121
12122
12123

12140
12143
12150

12139
12144

12157
12154
12152

12159

12202
12207
121681
12204

12213
12214

10

293

135

96

94

203

103

52

63

148

88

95

132

111

86

2089

979

540

636

1581

742

504

211

729

688

512

935

783

502

N18

523

§15

s217

N16

517

N15

522

NO08

S22

N14

N33

s21

S16

w62

E79

E02

E17

W55

E56

E23

E02

w58

wol

El2

w26

w06

El4

Jan,
07.46

03.41

09.28

17.43

26.28

20.30

29.37

Feb,

07.44

23.30

19.38

24.31

March

02.35

16.46

22.42

0

-3

+3
-3
-6
-8

+3

+2

-1

228

57

59

96

126

70

26

21

37

65

59

88

86

55

1351

368

354

496

778

458

160

104

209

458

348

640

522

329

By L

2Bpl

dpL

ﬂapl

Lapt

%3]

depd

dBpd

dBpl

dBpl

dfpd

dBpl

1Bpl

Bpl

35

13

34

15

10

10

20

16

27

22

26

23

Jan, .
07 293 2089
08 384 1747

.

06 85 508 H

14 89 409
20 123 557
23 87 523
25 43 276

Cmmm

23 126 820
24 152 844
24 152 844

o oom

31 32 183 C

Feb.
08 32 184 C

28 76 455 E

Mar.
13 91 582 (|




' (Continued)

IFLARE DAY DATA

DISK PASSAGE DATA

RETURN SEQUENCE

GREENWICH DESCRIPTION

h  Mag. H Position Days Seen, Positions Seen, Zurich Class., Greenwich
s Class. Mag. Class., Magnetic Strength and/or MT.W.
Bp 28 S14 W40 Mar. 20 Apr. 1 A large, fairly stable stream of normat type.
E76 w82
taf'y - - E E E E E E E E E E E E D
Bp By (BY Bp (Bp) Be (Bp) Bp (Pp) Bp (Bp) (Bp) (af)
1 - - 31 - a1 - 33 - 28 - - -
Mar. 21 Apr. 1 A few tiny spots, which develop into a stream of normal
E65 w72 type by the time they reach the limb. Zurich class for
A B B B B B A D D o} - period 3/21 through 3/24 probably Mt, Wilson 12219,
- - - - Bp X) BFf (B By XN X - Greenwich 17928,
- - - - 3 - 5 - 1 - - -
(p) - 516 W55 Mar. 24 Apr. 4 Intermittent, At first a few small variable spots. On April 1,
E76 W70 a composite cluster appears.
A A B A B A D E E E
- - - - X) ap P X) (BY  Bp (B (P
- - - - - 2 2 - - 15 - -
Mar. 30 Apr. 11 A pair of composite spots, developing -from one or two
E77 w77 small spots when first seen at the east lifhb.
C D o B C E E D D C C C -
@ By PYBFOBA A (B ﬁ@ By B g B (@
- - - 13 - 24 - 1 - - 3 faint -
Apr. 2 Apr. 12 A pair of small spots.
E31 w80
- A A o} o} o} D E E D
S o Bp (3 Bp (BY (B Bp PBF BH (X
3 - 8 - 9 - - 23 17 - -
(ap) - 521 EO06 Apr. 5 Apr. 18 17911 A regular spot when first seen on April 5 (Mt. Wilson
(P - E86 w76 12254). On Aprii 7other spots begin to appear immediately
- H E E E E E E E E E E E E south of it (Mt. Wilson 12258) and by April 15, the group
()  ap (ap) lap) ap ap (ap) ag tap) - ap - - - becomes a stream led by a regular spot.
- 19 - - 29 30 - 3 - - 21 - - -
- of (X)) X B B B Bf B - pf - - -
- 12 - - 12 17 - 13 - - 15 - - - 12191
(X} E26 w13 Apr. 7 Apr. 13 A cluster of spots, developing rapidly from a single spot on
W00 w179 April 7.
C D D D D o} -
X)) XY B B (B o (o)
- - 13 10 - Faint -
Apr. 8 Apr. 13 A bi-polar group, developing rapidly from one or two small
£18 w77 spots first seen on April 8.
B D D D D -
X B Bp B tw
- 19 18 - 9 -
- - - - Apr. 17 Apr. 28 17934 A composite spot, slowly breaking up and dying out.
- - N28 E66 E66 w65
E E E E E D D C o} J A A
- - Xy - Xy - - By B By BY -
- - - - - - - 13 - 5 - - 12225
Apr. 22 May 3 A stream, in which the leader becomes a composite spot and
E76 w178 is the last to survive.
A B D E E E E D C o} o} C
- - Bf(BR By (Bp) (Bp) Bp  Bp (Bp) By B
- - 9 - 14 - - 12 13 - 5 5
Apr. 24 May 5 A bi-polar group, which becomes a stream of normal type.
ET79 w17l The group is dying out as it reaches the limb,
C D D D D D D D c J o} A
B (B) B (Bp) (Bp) Bp Bp (Bp) PBp (Bp) (Bp) (ap)
15 - 21 - - 16 15 - 1 - - -
May 2 May 9 A stream of normal type, appearing suddenly near the central
E18 w170 meridian, From May 7, only the leader and follower are left.
A D E E E G G G
Bpr B (e Bp - - B
9 - - - 19 - 8
May 4 May 17 A long stream of normal type, in which the spots following
E78 w176 the leader assume regular outline. As the group approaches
- D E E E F F F F F F E G the limb it is led by a pair of regular spots, .
BB 8 - - By - = - By - By (Bpl laf)
- - 23 - - 2 - - - - 18 - -
May 5 May 17 A large stream, led by regular spot. The intermediate spots
E78 w179 coalesce and form an elongated composite spot, which how-
- E F F F F F F F F E - ever, breaks up again as it approaches the limb,
X}y Bp - - By - - - By - By (&y) X
- 15 - - 29 - - - - - 30 - - 12281

2.27x"




TABLE I 1957

POSITION DATA MAXIMUM AREA SUNSPOT MEAN DATA MAJOI
Serial Sunspot Number Category  McM Lat. Long. C.M.P, All Spots ~ Plage Serial Umb, Whole Position Gr. Flare | Area Mt. Wilson | Gr. Area Zur
No. MT.W. Green, Plage in Plage No, Table III Spot Day AT |Umb. Whole Mag. Cl. H| Day Umh.\héh%l‘e cl
Spot P!
June June June A
44 12417 18073 27, L, M 4024 N21 174 22,87 12415 25 245 1231 N21 ET72 17.33 7 h7o 921 LByl 39|24 180 900 F
12417
45 12426 18078 L 4030 s21 143 25.21 12426 26 341 2334 s21 Eil 24.32 317 2016 Hpt 37 .
12435
46 12434 18084 28, L 4039 Ni1 176 30.23 12433 27 109 606 N1l E39 27.36 -1 92 537 fapl 35 |28 83 442 G
30 12434 -3 30 83 606 G
31 12445 July
32 -5 02 121 600 H
-8 03 108 500 H
July
47 12443 18087 L 4043 Siz2 61 02.24 12443 28 143 840 S12 E65 21.36 131 693 Eﬁpi, 33
June
48 12449 18092 29, L, M 4044 529 8 05.39 12449 29 271 1836 $30 E65 30.31 0 {184 1354 {yf 35|30 271 1836 E
July ) July
49 12451 18094 35 4046 N13 7 05.51 12453 30 72 486 N13 E36 02.78 -6 44 242 ¢BrL 19 o8 21 141 D
12447
12451
50 12456 18096 33 4048 N13 338 07.69 12456 31 37 285 N13 E79 01.67 -3 25 137 pfd 13 |04 48 268 D
51 12462 18099 L 4051 Sii 303 10.28 12462 32 102 596 S$12 ES65 05.35 46 288 (B4 26
52 12473 18106 L, M 4061 S32 246 14.60 12473 33 111 769 532 w22 16.29 74 530 dyf 25
53 12491 18121 36, L 4065 N30 144 22.32 12489 34 119 563 N3l EO09 21.60 0 64 288 /370 23121 119 563 B
37 12494 0 21 119 563 H
12481
12487
12491
12511
54 12494 18131 L 4065 N12 186 19.20 Same as 53 44 107 N13 w80 25.36 28 150 JB2 4
55 12496 18122 39,L 4070 $23 139 22.71 12507 36 111 568 523 wo8 23.33 +1 74 428 iBpt 29 |22 90 443
40 12496 -1 24 81 504
41 -4 27 48 308 J
56 12500 18127 L 4073 N3Z 32 24.05 12500 - 107 544 N32 w17 25,36 53 304 4Bpl 20
57 12503 18128 38, L 4075 N1O 97 25.89 12503 181 1256 N10 E47 22.31 0 122 784 {Bp. 26 |22 181 1256 1
12520 35 Aug.
18139 L N14 92 26.2 93 821 N13 w8l 01.3 25 150
Aug.
58 12513 18136 L 4082 s28 15 01.10 12513 37 95 507 27 W54 05.33 58 308 lapl 26
12525
12514

20&'?' -2, 1




(Continued)

LARE DAY DATA

DISK PASSAGE DATA

RETURN SEQUENCE

GREENWICH DESCRIPTION

ch Mag, H  Position Days Seen, Positions Seen, Zurich Class., Greenwich
ks Class. Mag. Class., Magnetic Strength and/or MT. W,
} May 1i May 22 A long stream, in which the follower, a regular spot, is the
! E81 w64 most stable member and alone remains by May 21,
' c P D E E E E E D C C g
- B - Bf (By) By (BF) (35) (37 (af) lar)
- - - - 16 - 22 - - - - -
i . Ma; 14 May 18 A bi-polar group, forming near the west limb.
: w24 w77
A B C E D
‘ - ) Bf (B
i - 3 - 21 -
° May 14 May 30 17987 A regular spot with some companions until May 24.
ES82 w82
C [ C C C J J J J J J J -
lap) "ap) (ap) tap) (op, - Bp (Bp)les) ap (oo} op (op)
i - - - - - - 22 - - 17 - 15 - 12296
May 21 June 2 A stable regular spot, withafewtiny companions on May 28,
E77 w77
: - H G G G H H G G G H H H
() ix) (Be) (apd Bp (Bp) g op lap) « a
‘ U A A G S
I
May 24 May 31 A variable group until May 29. On the next day a stream of
E09 w178 normal type takes its place.
- . A A A B D -
B 35 () By By Bp BF (B
10 4 - 6 - 6 - -
May 24 June 4 A regular spot until May 28, after which it begins to break up.
E70 w7l
J J J J J H H H H H J J
op top) tep) ap  (X) Bp By y oy () B X
15 - - 16 - 13 14 6 15 - 15 -
| May 2¢ June 10 A slowly-diminishing regular spot with a few variable
ES81 w73 companions until June 7.
| - 4 B H H H H H H H C ¢ -
| () dp fap) Bp (Bp) Bp (Bp) Bp (Bp) Pp top) lap) (ap)
- 5 - 24 - 30 - 23 - 16 - - -
Br 14 518 W17 May 33 June 8 A stream, growing on the disk, in which the intermediate
E34 w83 spots become the largest component. The whole group is
A < E E E E C C C - dying out as it approaches the limb.
Bn B Bf (B DBy By By By B (=)
8 13 14 - 14 - 12 - 6 -
June 2 June 14 A composite spot, splitting intotwo parts; the leading portion
E786 w80 becomes a stable regular spot while the following part soon
o} E E E E G G G H H H H - breaks up and dies out.
(X) 3p Bp) Br (35) Zp (Bp) (Br) PBp ap o) (ap) {«xp)
- 17 - 22 - 27 - - 30 30 - - -
June 2 Junc @ A compact stream forming on the central meridian.
El8 w1l
A B B C D D D -
- 3 Bp BB B B ()
- H 10 14 - 16 - -
June & June 13 One or two small spots, growing rapidly into a composite
w15 w73 structure as the group approaches the limb.
A B D E G -
® X Be e E D
. - - 12 12 - -
June § June 20 A stream, led by a large composite spot which is breaking
E76 w77 up and diminishing as it approaches the limb.
- g E Ff F F F F F E E E D
® By Be Bp (Be) By Py By By By) By By ®
* - - 16 16 - 23 24 22 19 - 18 7 -
ap 22 N15 ES58 June 13 June 25 A stream in which the follower, a regular spot. is the only
E83 w75 stable member.
C z C C D D D D D D C o) -
{X) ip ap ap lap) ap ap ap ap ap op (ap) (ap)
- 13 22 26 - 19 18 18 19 19 20 - -
pr 23 S$37 E23 June 1¢ June 28 At first a bi-polar group. On June 18 intermediate spots
ES81 w76 appear to form a stream consisting of a leading regular spot
- ¢ E F F F F F F ¥ F G G G - followed by two large composite spots.
(o) 3 Bp Bp) B pFf B B Bf BF B (R B (of) taf)
- 12 20 - 26 23 24 22 21 25 - - 14 - -
ap 27 N16 E30 June 15 June 27 A close pair of spots, soon becoming regular in outline and
fap) - N16 W36 E84 w70 slowly diminishing.
- J J J J J J J J 3 J 3 J
tap) 1p (ap) op ap o ap ap Pp {ap) (ap) ap (ap)
- 14 - 25 27 2 20 20 30 - - 22 -
3 2-2-3
- .




POSITION DATA MAXIMUM AREA SUNSPOT MEAN DATA MAJOR |
Serial Sunspot Number Category McM Lat. Long. C.M.P. All Spots  Plage Serial Umb, Whole Position Gr. Flare Area Mt., Wilson | Gr. Area Zur
No. MT.W. Green. Plage in Plage No. Table III Spot Day AT |Umb. Whole Mag. Cl. H Day Umb. Vghol(e Cl:
Spot po
May May
29 12330 18013 L 3979 511 297 17.40 12330 18 97 559 N11 ES0 13.54 58 341 ZBfL 23
12331
12351
12332
30 12333 18016 L 3982 S17 360 12.6 12333 - 89 T2 S17 W77 18.32 56 351 dpfL 20
31 12346 18025 L 3984 S10 204 24.40 12354 - 79 508 S11 E65 19.38 50 266 fapl 16
12345
12346
32 12353 18032 L 3991 N22 161 27.61 12353 - 97 508 N22 E28 25.44 90 472 !Eapi 35
33 12356 18037 L 3987 N22 194 25.18 12347 19 109 1721 N25 W78 31.31 43 263 484 13
12356
34 12357 18035 M 3993 S23 133 29,78 12363 - 59 427 S24 W20 31.31 48 306 Lyl 15
12357
June June
35 12365 18041 L 3997 S17 59 04.37 12376 - 73 533 S17 E10 02.55 67 428 {Bpl 30
12365
12377
12379
June
36 12368 18043 22, L, M 3996 S17 86 02.31 12360 20 112 787 S18 w17 03.64 0 55 364 :IBYE 13 | 03 112 787 E
12368
37 12373 18049 L 4002 S18 7 08.29 12378 - 121 671 S18 E46 04.64 80 540 fﬁpl 30
12398
12373
12410
12389
38 12375 18050 L 4001 N10 74 03.30 12375 - 77 550 NlU Wwsl 09.37 41 288 JB2 15
39 12383 18055 L 4003 S1i3 18 07.50 12383 - 51 764 S30 w78 13.30 44 410 api i1
12385
12382
12396
40 12387 18057 LM 4011 N32 283 14.60 12411 21 172 1487 N32 E68 09.37 133 1007 4ByL 23
12387
41 12407 18067 23, L 4022 S16 218 19.56 12403 23 104 500 S15 EI15 18.32 +3 67 346 fapf 26 |15 59 329
12406
12407
42 12409 18068 24, L 4021 $37 197 21.11 12409 24 328 2049 S38 w18 22.54 +3 244 1499 8¢ 27 |19 256 1393 1
43 12415 18071 25, L 4024 N16 186 21.96 12415 25 167 1062 N16 E74 16.55 -3 161 844 sapdk 26 |19 171 931 .
26 12417 -8 24 163 768 .
2.3-3 2.1



(Continued)

R FLARFE DAY DATA

DISK PASSAGE DATA

RETURN SEQUENCE

GREENWICH DESCRIPTION

ich Mag. H Position Days Seen, Positions Seen, Zurich Class., Greenwich
ass Class. Mag. Class.. Magnetic Strength and/or MT.W,
Byy - N2l w17 June 16 June 29 A large regular spot with a composite structure in:mediately
E80 w85 south of it which breaks up and disappears by June 28, Maxi-
- F F F F F F F F G G G G - mum area 1231 on both June 17 and 18. On June 18, umbra
B B B B B By By By By Py Bf (BFY (B (af) area was 288,
26 - 38 32 32 32 35 29 - - 21 - -
June 19 July 1 A large typical bi-polar group.
E76 w79
E E F F F F F F F F F E E
b BB BB (B (Ppr Bp (Be) Bp (Bp) (PR 1B
200 23 29 28 25 - - 36 - 34 - - -
ap 29 N1l E26 June 24 July 6 18050 A regular spot, with a number of small unstable companions
p 34 N1l wol E78 w84 until July 2.
H G G G G G G G H H H H -
x) - N1O w26 tepl dapy Pp o ifp) ep tap Bp (X)) X vy = (a) (X
q 18 N10 w40 - - 29 - 32 - 34 - - 18 12 - -
June 26 July 8 A large stable regular spot with one or two small following
E76 wa2 companions.,
- G G G G G G G G G G G -
(X) 8o} Pp (Bp) Pp iPp) (Bp) Bp PBe (Be) Bp  Pp lap)
- - 20 - 31 - - 33 33 - 21 17 -
¥ 16 S30 E65 June 29 July 11 18055 A large composite spot undergoing little change until July 5,
E77 W76 after which it begins to diminish in area and becomes
E E E E E E E E E E E E - elongated.
X vy vy Y oy vy By By Bf (B (8
- 16 - - 30 34 - 27 26 - 29 ~ -
pH - N13 w35 June 29 July 11 A stream of normal type, developing rapidly in a few days
E77 w73 and then breaking up and dying outbefore reaching the limb.
- B D D D D D D D D o} B -
topy B ()Y (Y PBp B (BFY BF BF BH BF o ()
- 11 - - 12 17 - 18 20 - 7 3 -
pf 14 N13 E40 July 1 July 12 A group of small variable spots.
E79 w62
- D D D D C B B o} C A A
X) (@ Br BF (®y BF B B BF op (ap) (o)
- - 10 14 - 7 6 - 8 11 - -
July 4 July 15 A stream of three small regular spots, whichdie out as they
ET7 w63 approach the limb,
E E E E E E E E D D D C
B 3y Bp Bp Rp) Be B (B B B AL B
14 - 15 20 - 26 17 - 20 - 17 4
July 10 July 20 A large composite spot, developing rapidly from a tiny spot
E54 w7 first seen on July 10.
A C H H H H H H H H H
Xy (3 Y oty r v Y TOAYY Y )
- - 13 - 25 21 18 17 - 15 -
Bf 18 N3l EO09 July 28 A regular spot, of which the umbra is crossed by a bright
Bf 18 N31 E09 W76 bridge until July 19, after whichthe spot becomes composite
H H H H H C J J J - and slowly diminishes,
A L e S N O ¥ 5P (af)
24 26 18 14 15 10 10 12 12 -
July 16 July 25 A group forming near the west limb immediately south of
E57 w80 Group 18109, to which it finally becomes attached.
A B A A - - A c B -
a a ta) {a) o o B B B8 (X)
3 3 - - - - 18 5 4 -
By 29 523 EO04 July 16 July 28 18078 A regular spot with a number of variable companions,
Py 19 523 w20 E82 w72
Bp 7 S23 W65 - G G g G G G E E D D J J
)y Bo (Bp) Bp Bp Be By By By v B (X
- 17 - 26 26 28 29 23 19 19 12 7 - 12426
July 19 July 30 A stream of normal type, developing from a pair of smalt
E61 w82 spots first seen on July 19.
C C C D E E E C C C -
a el B A B &) By Bp Pp Bp {(8p) (ap)
3 2 9 17 14 17 18 21 16 16 - -
ﬁ) 18 N10 E47 July 19 Aug. 1 | 18097 A stream, led by a large composite spot which is the most
E84 w173 stable member.
- E E E E F F F G G G G G _ A group forming near the west limb,
o Bp Be By Be PBep Bp Lo Be Bp Pe By (Byr (x)
- 17 18 18 22 24 23 26 24 26 25 16 - -
July 26 Aug. 6 A regular spot, with some nurthern companions from
E70 w64 August 2 onwards.
J J J H H H H H H H J J
ap ap  Pp ep ap  PBp ap  ap ap ap a; {ap)
14 16 17 23 23 24 26 25 26 18 1 -

2?7 @




| POSITION DATA MAXIMUM AREA SUNSPOT MEAN DATA MAJO
Serial Sunspot Number  Category ~ McM Lat. Long. C.M.P. All Spots Plage Serial Umb, Whole Position Gr. Flare Area Mt. Wilson | Gr. Area 2
No. MT.W, Green, Plage in Plage No. Table III Spot Day AT |Umb. Who_{e Mag. Cl. H (Day Umb, V\grx,oolte [
Spo
Sept. Sept.
73 12633 18219 L 4155 523 83 19.4 12633 - 84 567 524 W65 24,33 35 217 JdBL 17
12630
Sept.
74 12634 18216 73, L, M 4152 N10 60 21.21 12623 46 129 849 N10 w29 2347 +2 o1 519 OByl 31)21 136 , 491
74 12634 +2 21 136 491
5 12635 18217 L, M 4159 Ni5 341 27.12 12640 47 128 847 N15 E47 23.47 96 608 By 25
12635
12636
12642
12662
12644
76 12636 18223 5 4159 N20 338 27.42 12649 47 264 N19 ES52 23.47 -3 40 221 Japf 30| 26 49 232
76 12652 -7 30 4 213
12656
ki 12648 18229 L 4162 N16 294 30.75 12648 48 138 1333 N16 E44 27.36 130 904 fBpL 30
12663
12673
12661
Oct. Oct.
78 12654 18236 L 4165 N27 269 02.62 12654 49 157 945 N27 W10 03.48 96 533 fBpl 25
79 12659 18239 L 4167 522 247 04.31 12659 - 137 612 523 E26 02.38 122 547 Jups 32
12674
12668
Sept.
80 12665 18240 L 4175 516 225 05.94 12664 - 76 666 514 E70 30.65 65 374 418, 18
12665
Oct. Oct.
81 12669 18247 77 4173 $40 194 08.33 12669 51 24 282 541 Wwis 09.52 0 22 142 4B 11 o9 24 282 ¢
82 12670 18245 L 4172 N13 203 07.60 12670 50 96 628 N13 w25 09.52 49 282 dapd 4
12676 12679 dpL 16
12676
12680
83 12675 18252 L 4179 N20 158 11,05 12675 52 171 964 N20 E33 08,46 126 672 4Bpl 28
84 12684 18258 L 4185 517 104 15.11 12684 53 147 1042 S18 E22 13.38 97 6882 8o 16
85 12687 18260 78 4186 N10 10 16.41 12692 54 49 249 N10 E40 13.38 0 24 117 dfs 13| 13 49 249 D
12687
12705
12695
12702
12721
86 12689 18262 79, L 4189 524 70 17.70 12689 55 454 2480 524 El4 16.67 0 1345 2074 484 29) 16 454 2480 F
80 12694 0 16 454 2480 F
81 12696 -3 19 330 2074 F
82 -4 20 399 2373 F
83 -5 21 366 2023 F
84 -7 23 216 1737 E
2. Zfé 2. 10 -



Continved)

ARE DAY DATA ] DISK PASSAGE DATA RETURN SEQUENCE GREENWICH DESCRIPTION
Mag., H Position Days Seen, Positions Seen, Zurich Class., Greenwich
Class. Mag. Class., Magnetic Strength and/or MT.W.
July 27 Aug. 8 18092, 18055 A moderate-sized composite spot.
E74 w173
- H H H H H H E E H H H H
X)) « o « o Y Y Y oY o (o) (e}
- 15 24 25 24 28 26 28 28 22 21 - - 12449
Bp °* 16 N27 W50 July 28 Aug, 10 A stream of normal type, in which the leader is the most
E81 w80 stable component.
- - E E E E E E E E E E E C
w1 B Bo Bp PBp By By B By Bp Bp Be (Poiifp)
- 13 19 21 19 21 23 24 17 18 22 16 - -
.
Aug. 10 Aug. 18 Intermittent. A tiny spot on August 10 and 11 (Mt. Wilson
E18 was 12547), On August 14, a new group appears (Mt. Wilson
A A A A A D D c - 12554) and is growing as it passes from view.
«p B - - P PF BE P (B
2 4 - - 2 7 14 - -
(<) - N17 EO05 Aug. 16 Aug, 27 A group of composite spots which soon develop into a stream
AY 22 N18 W20 E73 w173 of normal type. The rear component is dying out as the
[} E E E E E E E E G G G group reaches the limb.
Bp Pp Bp Bp Bp B Py By Be By By B¢
14 17 19 22 26 - 22 22 25 17 16 - 12503
Aug. 21 Sept. 2 A pair of small regular spots until August 26. On the next
ET5 w78 day more spots appear to form astream which undergoes
- C C D D D D D C C D D - changes from day to day.
. « Br Be Pe Be Bp (Be Be Bp Pp  Pr1BH (B
- 15 16 17 16 14 - 14 17 12 14 - -
Y 18 529 E36 Aug. 25 Sept. 6 18137, 18092, 18055 A composite_ spot, preceded by a few companions. By
¥ 18 529 E36 E74 W73 Augu§t 30, it has become regular in outline and alone
< 21 $20 E26 o E E E E G G G G G H H H remains by September 3.
o 25 529 E00 X) v (v ¥ % Y o la) & * a  {a) (a)
e - 18 21 22 25 - 24 28 26 - - 12514, 12449
o 24 S30 W30
a 24 $30 w30
By 24 N25 E33 Aug, 25 Sept. 7 | 18141 A group consisting of three composite spots which gradually
[:3% 24 N25 E20 E82 w79 extend longitudinally. After September 4, it begins to diminish
By 24 N25 EO04 - E § E E E E 1: F l: E E E - rapidly.
X [fcIn! ;8 - By (By) By 2 12y sy X
SRR s IR S+ A AN T S R FLOU
(8 - N25 W70 At first a small regular spot, which slowly changes into a
composite spot. After August 30, thereis a rapid increase
By 17 N13  EO1 Aug. 25 Sept. 6 in area.
E83 w178 A composite structure, developing from a small spot first
(Bp) - N13 w08 - D D C ¢ D E E F F F F E seen on August 26, By September 2, the leading portion is
(pp) - Ni3 W08 o Br Bt Be  Bp Pe By By By By By Py changing into a regular spot and is the sole survivor at the
Bp 18 N14 Wwdl - 22 - 19 19 17 1 - 19 21 16 - - 1imb.
By 25 N1l E22 Sept. 4 Sept. 17 A large stream which, although decreasing in area,undergoes
(By) - N1l EO05 E88 w7 very little change throughout its passage. Twosmall regular
By 22 Nil w04 - E E E E E E E E E E D o} - spots, one at the rear and one in the centre of the group,
By - Nil w22 X Br Be By Br By PBy) By Bn By By By X (=) retain their identity throughout.
(By) - N1l w22 15 17 17 20 26 25 - 22 - 19 14 12 - -
Sept. 4 Sept. 12 A stream, developing rapidly from a tiny spot.
E31 w65
B o} E E E E E E E
. Br B BF B B Bp (Bp Bp B
3 10 9 15 21 20 - 18 -
Sept. 7 Sept. 16 A stream, growing rapidly from a small spot. The leader,
E44 w179 which is composite structure, alone remains by
A D E E E G G J J - September 14.
- Bo Be By Ber By Be Bp wp  ap lap)
13 1% 19 - 19 - 15 14 13 -
B8 - 8§16 EL3 Sept. 8 Sept. 17 A rapidly growing stream until September 13, On the next
E44 w175 day the intermediate spots have disappeared, leaving two
A C E E E E G G G G regular spots.
B BB Be Pp B BB P X
2 14 - 25 - 26 26 24 - -
By - N23 E28 Sept. 13 Sept. 26 A few small spots, rapidly growing into a large stream of
By 35 N23 E13 ET75 w82 normal type. The leader, a large regular spot, is the most
By 35 N23 EI3 B C E E E F F F F F F F E - stable component. The follower develops into a large com-
By 35 N23 EI13 6o By Bp B By By By) Br Pp Py By Be Bp  (X) posite spot by September 20, but begins to break up as the
pPyy - N23 Wwol 10 15 24 26 - 3B - 34 28 28 2 18 - - group approaches the limb.
By) - N23 WOl
Bp 18 N10 E48 Sept. 14 Sept. 25 A stream, in which the leader, 2 regular spot, becomes
E75 w7 composite in structure by September 20. The following part
D E E E E E E G G H H H breaks up and dies out by September 23.
B B pPe B ﬁg Be) By Py By ap °p lap)
8 18 18 = 2 s 26 24 25 25 20 -

| I el



POSITION DATA MAXIMUM AREA SUNSPOT MEAN DATA MAJOR
Serial Sunspot Number Category  McM Lat. Long. C.M.P. All Spots  Plage Serial Umb. Whole Position Gr. Flare Area Mt. Wilson | Gr. Area Zuri
No. MT.W. Green, Plage in Plage  No. Table III Spot Day AT {Umb, vglolte Mag. Cl. H | Day Umb. Whole Cla:
po Spot
Aug. Aug,
59 12514 18137 L, M 4082 530 356 02,49 12514 163 1092 $30 Wwid 03.65 126 845 L, 4 28
Aug.
60 12516 18141 42, L 4083 N26 331 04.42 12516 38 131 775 N27 W50 08.32 o | 102 620 23pfL 23|08 131 75 E
61 12547 18161 L 4093 S14 231 11.98 12544 - 31 683 S15 W75 17.53 14 150 dBd 2
12554 12534 dpfe 13
12547
12554
62 12563 18171 43, L 4112 N17 99 21.95 12562 39 183 1113 N17 E16 20,62 -1 | 126 800 {BpL 26|21 140 918 E
44 12563 -3 23 167 902 E
12567
12582
12583
63 12573 18177 L 4117 524 30 27.21 12573 - 95 650 525 W52 31.40 56 347 {PApl 16
64 12579 18181 45, L, M 4125 S29 335 31.33 12587 1 171 807 S29 E26 29,31 +1 ] 101 601 {Avf 28|28 95 1774 E
46 12588 +1 28 95 1774 E
48 12578 0 29 171 807 E
50 12579 -2 31 113 682 G
55 Sept.
56 -4 02 101 626 G
-4 02 101 626 G
Aug.
65 12580 18182 47, L, M 4124 N25 329 31.88 12585 42 383 1726 N25 E33 29.31 0| 210 1313 £5v€ 23{ 29 383 1726 E
49 12580 -1 30 204 1726 E
51 -2 31 227 1317 E
58 Sept.
59 -5 03 189 1207 F
-8 06 41 446 E
Sept. Aug.
66 12581 18183 52, L, M 4124 N14 333 31.50 12581 46 987 N14 W79 06.32  +6 61 459 48, { 20131 62 385 E
Sept, 12586 Sept
18185 53 N17 326 01.06 12590 70 740 N17 w02 01.28  +5 54 348 o1 73 497 E
54 +5 o1 73 497 E
57 +3 03 118 597 F
87 12596 18194 80, L, M 4134 N11 194 11,01 12614 43 190 1365 Nil E61 06.32 -3 136 850 344 26| 09 159 967 E
61 12610 -4 10 121 872 E
63 12596 -5 11 112 664 E
64 12611 -6 12 132 701 E
65 -6 12 132 701 E
68 12597 18191 L 4136 s524 249 06.84 12597 - 195 1635 524 W60 11.42 106 775 JBL 20
69 12601 18195 L 4138 s13 202 10.43 12601 . 99 676 513 E00 10.46 56 351 J@pl 18
70 12606 18197 62, L 4141 S16 187 11.58 12606 44 216 1063 516 W25 13.42 31128 75 482 26110 95 444 E
7 12622 18209 67, L, M 4151 N23 85 19.30 12637 45 411 2214 N24 wl3 20,36 +3 | 262 1530 dBy£ 36|17 244 1482 E
68 12632 +2 18 376 1998 F
69 12622 +2 18 376 1998 F
70 +2 18 376 1998 F
71 +1 19 396 2122 F
72 +1 19 396 2122 F
72 12623 18211 66,L 4152 NOg .76 19.98 12623 46 182 1178 N10 E48 16.32 0 {150 1020 £8pf 30 J16 182 1178 E
12634
2'}/ :5 2.1




{Continued)

1 FLARE DAY DATA DISK PASSAGE DATA RETURN SEQUENCE GREENWICH DESCRIPTION
urich Mag. H Position Days Seen, Positions Seen, Zurich Class., Greenwich
lass  Class. Mag. Class., Magnetic Strength and/or MT.W.
Sept. 20 Sept. 25 A few growing spots.
wi4 w7
A A B C D J
X) Bf Bp Bp BF (aF)
- 3 18 14 13 -
T By 26 N11 w03 Sept. 19 Sept. 27 A stream of rapid growth and decline,
= By 26 N1l wo3 E28 w85
A B E E E E G G -
- B By By By Br Bp Bp (X
| - 1 26 2 31 20 15 -
' Sept. 20 QOct. 3 A stream of normal type, in which the rear component be-
E85 w8o comes a large composite spot which is the first to die out.
| - E E E E E E E E E E E D
’ ) By Bp By Bp By Bf Bp (B) (BN 89 By By (BR)
- 12 20 20 24 24 25 35 - - 20 15 - -
|
: axp 25 N20 El4 Sept. 21 Oct. 3 A stable regular spot, with occasional companions.
: «p 16 N20 w42 ET? w79
! J J C J J C c C (o} C C C C
. ap Pp Bp ap ap ap op fap) lap) «p ap ap’ -
| 12 23 25 27 24 25 30 - - 16 17 14 < 12581
I
I
Sept. 24 Oct. 6 A large composite spot which slowly becomes elongated as its
E83 W75 area diminishes.
- H H E E E E E E H H H H
X) Bp Be Bp B (Bp) Bp Bp Bp -~ op  wp (ap)
- 2 30 25 - - 27 26 25 - 15 15 -
Sept. 27 Oct. 8 A stream in which the leader, a large regular spot, is the
E71 w78 only stable component.
B D D D E E G G G G G H
,55 Bed Bp) Bp Bp Pp - Bp Bp Be Bp lap
1 - - 22 19 22 - 23 25 2¢ 20 -
- Sept. 28 Oct. 10 18191 A stable regular spot, with a small companion from
E76 w80 September 30 to October 4.
H H H H )+ H H H H H H H
(xp) laxp) xp ap op ap  ap & ap  (ap) (op)
2P P 26 30 28 - 29 32 2 25 17 - - 12597
Sept. 29 Oct. 11 A stream, led by a regular spot until October 3; after this
E80 w71 the whole breaks up before reaching the limb.
- J C C C [o} D C C (o) C B A
<} Bp Bp Bp - B B Bp Pp Pp P pH -
- 16 19 18 - 10 15 14 1 8 5 - -
pBf 4 S41 W15 Oct. 2 Oct. 13 A few small spots which coalesce into an elongated structure
E72 w6l for a day or two and then break up again and die out,
- R o] B C C o} C B B B B
By - Be B BF BF O BEBF B - (B -
- - 5 9 12 9 3 4 - - - -
Oct. 1 Oct, 13 18192, 18156 A small spot until October 5 (Mt. Wilson 12670). On the
E76 w7 next day other spots appear (Mt. Wilson 12676) to form a
- A B A B D E E E E E D group consisting of two fair-sized composite spots.
() (ap) =~ ap ap PBp BFf B BF B - Bp -
- - - 5 3 12 13 9 17 - - 13 -
| Oct. § Oct, 16 A siream of wormal type, in 1 ris a stahle
i E74 W6l regular spot and the follower a composite spot. The latter
C D E E E E E G G G is slowly dying out as it approaches the limb.
Bf B Bp Bp Bp Pp) -  Bp -~ (Bpl 1B (B
8 16 21 21 28 - - 24 - - - -
|
’ Oct. 9 Oct. 20 A stream, led by a regular spot. After October 12, inter-
E74 w69 mediate spots join up with leader and follower to form a
| B C E E E E E E D C composite structure. After October 17, the group begins to
| B (B - By - Bp) (Bp) Bp Po P Pp - die out.
| - - - 17 - - - 16 14 13 12 -
‘ - - N10 E40 Oct. 10 Oct. 19 18211 A group of small unstable spots,
E76 W40
B B C C C C B B A
; x) - B - B (B x ® -
i - - 8 - - - 14 - - -
\
P Bf 29 S24 E4 Oct. 10 Oct, 24| 18219 A stream, in which the intermediate and follower spot after
R 29 S24 El4 E82 . w82 October 14 join together to form a large composite spot,
Bf 2T s24 w22 - E F F F F F F F F E E - while the leader slowly dies out.
Coos - S24 w35 ® - Bp - B B BF BF BF B - - (BMBR (X
! - - S24 W49 - - 15 - - - 29 24 27 27 - - - - -~ | 12633
(Bf) - S24 W76
6 24-€




Serial Sunspot Number Category McM
No. MT.W. Green, Plage
87 12698 18269 L 4188
88 12716 18283 L 4197
89 12717 18284 L 4201
90 12718 18287 85,L 4203
91 12730 18299 L 4207
92 12732 18300 86, L, M 4207

87
88

93 12733 18292 L 4202
94 12738 18304 L 4208
95 12745 18312 L 4218
96 12763 18326 90, L 4230

91
97 12767 18333 L 4233
98 12768 18327 89 4237
929 12774 18332 L 4236
100 12792 18354 L 4245
101 12779 18338 92, L 4246

POSITION DATA MAXIMUM AREA SUNSPOT MEAN DATA MAJOR F1
Lat. Long. C.M.P. All Spots  Plage Serial Umb. Whole Position Gr. Flare Area Mt., Wilson §Gr. Area Zurich
in Plage  No. Table III Spot Day AT |Umb. Whole Mag. Cl. H |Day Umb. Whole Class
. Spat Spot
Oct. Oct.
N26 68 17.84 12685 - 101 695 N27 W73 23.45 33 199 4L 13
12688
12698
N13 323 25,78 12707 56 73 584 N13 w58 29.42 39 253 Pph 16
12722
12710
12716
12735
822 322 25.89 12717 - 11 774 §23 ET75 20.42 60 393 APpl 15
12724
12736
Oct.
S12 301 27.50 12718 57 84 703 S12 W25 29.42 75 510 Appd 17 )27 81 590 G
12728
S15 243 31,86 12752 58 87 523 S15 E59 27.45 51 342 /B¢ 17
12730
Nov, Nov.
524 240 01,12 12732 177 1181 S$27 E35 20,42 -4 | 106 765 £y£ 20|02 131 845 H
12734 -7 05 59 405 H
-8 06 33 400 B
Qct.
N21 298 27.67 12725 - 185 1404 N2l w22 29.42 102 654 dRpl 22
12733
12719
12720
Nov. Nov.
N26 241 01,02 12729 - 179 904 N25 W45 04.46 94 543 dB 4 8
12738
S17 173 06.18 12744 59 68 1758 $17 w1l 11.53 80 549 ALPpd 16
12745
12749
N19 89 12,56 12762 60 93 804 N20 EB80 06.35 -7 41 290 ZpR 16 |13 31 226 C
12772 -8 15 24 145 J
12763
NOB 72 13.88 12767 - 194 1149 NOB W46 18.36 76 472 JpL 19
12775
s22 59 14,81 12776 61 31 310 523 E57 10.51 0 22 181 Fad 10 |10 31 310 H
12773
12768
520 84 12.07 12774 - 100 593 519 Wwis 14,30 66 416 JBL 21
526 13 18.3 12702 - 85 526 526 W65 23,40 58 324 dx& (10)
N28 353 19.82 12779 62 87 706 N27 w47 23.40 Q 56 381 /¢RplL 18] 23 87 106 E
12790

R

e



57 (Continued)

[=
AJOR FLARE DAY DATA

DISK PASSAGE DATA

RETURN SEQUENCE

GREENWICH DESCRIPTION

Position

Zurich Mag. H Days Seen, Positions Seen, Zurich Class., Greenwich
le Class Class. Mag. Class., Magnetic Strength and/or MT.W,
’ Nov. 15 Nov. 26 A stream, in which the leader is the only stable member.
i E72 w172
J C C C D D D D D J J J
. - XY Bp Bp B Bp ipp) (Bp) (pp) Bp (ap) (XD
i - - 2 14 16 21 - - - - - -
! Nov. 19 Dec. 1 18308 A regular spot, with a few close companions from
E84 W75 November 22,
- J H H H H G G H H H H J
Bp B BfY (8D BHY BF BF pf Bf (of) of (af) (o)
15 14 - - - - - 19 21 - 22 - -
G (a p) - 815 E28 Nov. 21 Dec. 2 A regular spot followed by some small variable spots,
E72 w79
H G G G G G E E E D C C
@ X X} (ep) o B Bp  (pp) By (BY) ap (ep)
- - - - P 2 18 tr 17 - 4P - ;
E () - S19 w40 Nov. 25 Dec. 5 A bi-polar group, developing from a few small spots first
E Bf 22 S18 W50 E60 w1 I seen on November 25. By December 1, the leader has be-
B C C D E E "E E E E E i come a large composite spot and alone remains at the west
pp B pp ep) pf my  pf om pf - - ' limb,
- 1; lg P 21 - 22 - 22 - -
E - - 517 w28 Nov. 27 Dec. 9 18312 A large composite spot followed by a fewsmall companions.
E78 w80 On December 1, it begins to breakup and the leading nucleus
E E E E E E E E E E E E - becomes a stable regular spot.
Y (y) Y y) Y y) Y - - y )y (v
% - =2 - 17 - 16 - - 13 - X % (2T
Nov, 28 Dec. 6 A bi-polar group, in which the leader is the moust stable
E31 w77 member,
A C D D D E E D D
- Bp (Bp) (Bp) (Bp) PP - {Bp)
- 12 - o 18 - -
Dec. 3 Dec. 7 A small group, forming near the west limb.
w32 w79
A C D D -
B - - B @)
B - - N17 w31 Dec. 3 Dec, 13 18332 A stream of small changing spots.
E82 w45
- D D D C C B B A B B
X - - pp gp BB af of - -
- - - - 9 9 - 3 - -
Not Seen Dec. 6 Dec. 10 One or two small spots,
E64 Ell
A B A B B
ppo T -
6P - - - -
Dec. 13 Dec. 24 A stable regular spot, followed by a composite spot which is
E76 w68 slowly diminishing during transit.
H E E E E G G G G G G
Bo - - - pp Bp Pl pp P Bp Bp (Pp)
1 - - - 30 34 - 35 3 27 -
E - - N19 E77 Dec. 14 Dec. 26 A large cluster of spots, in which the rear portion becomes a
E - - N18 E50 E?7 w178 large composite spot while the leading nuclei diminish and
E Y 23 N17 E21 E E E E E E E E E E G G - become two small regulars.
. v 23 N17 FE21 - - - Y Y oovb By By By 2y By By) X
" E ) - N17 E08 - - - 18 23 - 21 18 16 18 10 - -
Dec. 15 Dec. 26 A longstream, in whichthe leader, aregular spot, is the only
E76 w69 survivor by December 25.
D D D D o4 C J J J J
- - Bp B (1] Bp PP PP pBp ep lap) (ap)
- - 21 2 - 16 16 16 16 18 ? -
Dec. 17 Dec. 28 A composite spot, followed by a few small companions until
E70 W72 December 20. On the next day the group consists of two
J C C E E E E E E D C - composite spots which are joined together for a day or two
lep)  Pp Gip)  Bp Bt ¢ pp (Bp) (Bp) (pp) (X and then begin to separate and die out.
- 23 - 15 16 15 13 - - - -
Dec. 18 Dec. 30 A composite spot, followed by a small fairly stable regular
E76 w78 spot.
- - C C J J J J C C Cc C J
B p 8 P pooon ety B ®fH) B (pf) ©h
14 - 17 22 21 20 14 - - - 10 - -
E Bp 23 N23 E44 Dec. 18 Dec. 31 A stream of normal type.
E78 w78
- E E E E E F F F F E F E -
Bp) BY pp Bp Bp B By (Y (M (B pp pp (BF) (o)
- - 19 23 20 27 19 - - - 15 15 - -

2.-7-9 (3)




TABLE Il 1

POSITION DATA MAXIMUM AREA SUNSPOT MEAN DATA
Serial Sunspot Number  Category MM Lat. Long. C.M.P, All Spots  Plage Serial Umb. Whole Position Gr. Flare Area Mt. Wilson | Gr. Area
No. MT.W. Green, Plage in Plage No, Table III Spot Day AT | Umb. Wholte Mag. Cl. H| Day Umb. Vgg
Spof
T ————— - Nov, __} e Nov.
102 12781 4247 N17 337 21.04 12780 63 127 500 Ni7 "Wil 7340 7T 28— —
12781
103 12784 18349 L 4257 $13 276 25.72 12784 - 112 511 S13 E42 22.50 69 386 ALpfl 21 .
Nov.
104 12788 18353 93. L 4263 S15 263 26.70 12787 65 86 551 S15 W24 28.57 +4 66 398 [Ippd 21| 24 19 3
12788
12796
Dec. Dec.
105 12800 18357 95, L 4269 518 222 29,79 12800 66 319 1644 S18 W60 0444 42 | 140 858 Jppt 21|02 198 14
96 12810 +1 03 290 13
Dec. Nov.
106 12808 18361 97, L, M 4288 517 176 03.30 12808 67 147 1295 518 E52 29.43 -6 | 106 856 fy{ 20| 05 55 5
12815
12827
12828
Nov. Dec.
107 12814 18365 L 4271 N15 210 30.67 12823 - 68 580 N15 W64 05,52 62 399 dppd 17
12805
12814
Dec.
108 12830 18374 L 4293 513 205 01.00 12830 - 49 502 S14 w7l 06.42 25 216 d4pl (15)
109 12832 18377 99 4295 Ni8 89 09.87 12832 69 23 151 N18 E56 05.52 -7 14 81 dpd 912 1
110 12840 18385 98 4301 $34 70 11.30 12840 70 6 51 $34 E52 07.29 4 26 A4 5112
111 12851 18385 L 4313 $15 329 19.00 12851 72 178 979 $15 E34 16.40 139 828 fppl 36
12861
12862
112 12855 18398 100, LM 4314 N18 313 20.20 12855 73 171 1434 N17 EO08 19.40 +5 | 128 939 fpyve 22} 14 53
101 12863 +3 16 193
102 +1 18 180 12
103 +1 18 180 12
104 0 19 171 14
13 12865 18400 L 4316 N23 299 21.39 12865 - 95 581 N23 E51 17.39 9 269 fppl 22
114 12868 18401 L 4317 N15 279 22.76 12868 - 7T 124 Ni5 w07 23.28 67 456 2ppl 22
12867
12866
115 12669 18407 L 4319 $26 257 24.42 12870 74 127 933 525 E26 22.30 81 636 fp0 21
12869
12890
12877
116 12674 18408 105, L 4321 N23 255 24,58 12874 75 175 1507 N23 W35 2728 +6 | 170 1170 Fppl  27{ 21 180 1

273 @




ontinved)

ARE DAY DATA

DISK PASSAGE DATA

RETURN SEQUENCE

GREENWICH DESCRIPTION

IMag. g Position

Days Seen, Positions Seen, Zurich Class., Greenwich
:Class. Mag. Class., Magnetic Strength and/or MT.W.
. Oct. 13 Oct. 24 A stream of small spots until October 20, after which the
i E60 w86 group grows fairly rapidly as it approaches the limb.
i A A C C c C C D D D D -
‘ - Xy B Bp BF Bp Bp - - pf  Bf X
- - - 3 1 14 13 - - - - -
' Oct. 20 Oct, 31 A stream of small changing spots until October 26, after
" E74 w78 which the group consists of two composite spots.
B B C D D D C E E D C o}
- (B Bf By (B (Bp) (B (Bp) Bp (Bp) -
- - - 1 8 - - - - 17 - -
. Oct, 20 Oct. 31 A group of spots which join together to form a composite spot
E79 w78 on October 24 but which soon breaks up again,
‘ C D D E E D D D D D D B
- - A B Bp 18y (B (B (B ap lap) -
' - - - 15 13 - - - - 15 - -
: (ﬁp) - S12  wo2 Oct. 22 NO\YV.G’IJ A composite spot, with one or two small companions.
; E66
G G G G G G E H H H H
‘ Bp) Bp Bp Bpl o) 1Bp) B Bp (R - (ap)
- 17 19 - - - - 18 - - -
Oct. 25 Nov. 6 A stream in which the follower, a regular spot, is the most
E78 w170 stable member, This, however, begins to break up on Novem-
- D E E E G G G G G G G B ber 2 into a number of small spots before dying out.
(Bp) (B) (BfY (BfY BF (BFY - (B - - tBp) (Pp) .
- - - - 16 - - - - - - -
- - S24 W15 Oct. 25 Nov. 6 18239, 18191 A large composite spot, which by November 3 begins to
) - S24 W55 E81 w66 break up and is dying out as it passes from view.
r) - $25 W68 - E E E E G G G H H H B
0 X @ X oy ) - iy - - iy )
- - - - 21 - —- Z - - - - -
Oct, 26 Nov. 3 Intermittent. A tiny spot on October 23. On October 26, a
E22 w85 pair of small spots appear which grow rapidly into a bi-polar
B D E E E E G G - group.
B B (B Bp Bp) - Bp) - -
- - - 22 - - - - -
Oct, 28 Nov. 7 A stream undergoing minor changes.
E48 w78
A B D E E E E E E E -
By Bf (B - Bp - - B Ber B ta
- 9 - - - - - - - 4 -
Oct. 30 Nov. 11 A stream in which both the leader and follower become
E81 w63 regular spots and alone remain by November 7. On
- D E E E G G G G G G G G November 9, the follower begins to change into a composite
Xy - Bp) - - Pp) Bp) Bp ap  wp ap ap (ap) spot.
- - - - - - - 3 17 14 13 8 -
- - N18 w07 Nov. 6 Nov. 18 A stream of normal type, Only the leader and follower remain
- - N19 w3s E80 w76 by November 15.
- H H H H D C C J 3 J J A
Be pBF B By B B 2 - - - BF B (P
11 13 15 15 17 16 14 - - - 4 2 -
Nov. 10 Nov. 20 A small spot until November 12. On the next day other spots
E46 w81 appear and these rapidly develop into a bi-polar group.
A B B D D E E E E E -
Be Bo (Bp) - - - By By B (A h)
A 4 2 - - - - 15 20 16 - -
@ 6 S23 E57 Nov. 8 Nov, 17 18262, 18219 A composite spot, which breaks up and dies out rapidly after
E79 w37 ! November 13,
- H H G G H B B B A
X) o o« o =% - - - a -
. - 11 17 1 - - - 2 - 12689. 12633
Nov. 9 Nov. 18 A stream of rapid growth until November 12, The leader, a
E47 w76 regular spot, is the only survivor by November 17.
A B E E E E E D o} J
- By B OB - - - ap lap) lap)
- 11 18 19 - - - 22 - -
Nov. 21 Nov, 24 A small group forming near the west limb,
w43 w8o
A C D -
- X X X
Py - N27 W47 Nov. 14 Nov. 25 A regular spot until November 16, after which other